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(54) K89i©£«0 SfcftSU&Bj 

(57) imm 

ism] mtim&vi&m<kZitizfflt®<D2tm&£& 

0 0 0m mWT<0^frhl£Zmt®M&®>*m^<, 



[1#flFit*©«Sffi] 

1 1 sxt<o-&# : 
(a) mm£gmmz&t£< 1 f> 1 ®%i-z> k-wa 

(B)¥WiUmK±100 0 
»i mfilT©*^ (I I ) > *a*1-$Wfctt»«*. 

ss^fr (i) *$%-rz,zt&<®wiki-z>m*mi\c 

5r^W-f 5 ^ t «:1#fiS[ 1 1-519*^ 1 * fctt 2 I^IB«(D 
fcS^i/Sl^ (I) Sr**-i-5riSr»«ti-6 

ii#js i ~ 3 <D^i'tifr-T&\z.&M<D®{b&&f$.y>o 

[fl#>S5] ii#,7?!)/Hil^#Tfc5irs 

(I) Sr-t#i-5CtSr»«t 1 

m*m e ] t * y ^m^xr 

-eb&\?-fl'X&&# (i) *^*i-srt*««ti- 

lit*® 7] HMtttErcsa*, *«ji5«t*>sif= 
sf-^ii^ (i) sr**i-5^t*»ati-5a 
jg 1 ~ 7 ©v^l*;h,a»-«iciett©«{tt£»j»8). 

[w#>s i o i asffittwtiSiis , *i*s-e&* if = 
~ 7 o^-f fta»-5Kie*©a*U4»j««!». 

[11*3 1 1 ] aSfiM4tiBS*s . T 5 yS"CJ)5 fcf 
(I) «r-S*ri"5it«r19»ti-5lll*« 
l ~ 7 ©i^-f fta>-^lcf5i&©^t;tei(Sj&g3„ 

2 J MHmUUi, fi£*fe©f£iH-£t 
fc-Sfc^fctfl-sSTfesr-^m^tt (i) 
*rl"5 r t 1 15«*« i ~ 7 ©i^-f *i,a>- JSlc 
B*©«Mbttaj«*. 

tr=/u*S:£-fc (1) SrSff1-5r 

^ l ~ 7 ©v^ii)Mc:K«©ggfl;ttffij£«!i. 

H9*« 1 4 ] ( i ) <D±mAK y 

^mmetftzs^-tzz. tz*trw.kirzm&ig i ~ 1 3 

© ? *>^-f *i^-^lcie«©8lfl:ttiBfiEte. 



[ft*« is] y w*fy 3>*>i4te#. m.*®n 

ie^©S!ftttfflfi£feo 

/K Xtt»©^^f>*5P<t»)S«lx5 

ss*s i 6 &t<owMmam. 

[IMH] «&i*S&Bftft:as«I©l&frca> 
5 tr=/u*fi^*«r^#i-« r k 3 »#S 1 

712iE©g!{l:tt|fi^„ 

[000 1] 

<p*<kbi®&-tzv~*mm-a-# (i) , so=. ¥ 

1 m mfiJUh 1 0 0 0m mElT©Sf (II) Srla 
I0 0 0 2] 

bES, #lc*ffilc:tBeS&W-t--5t>©(±, *fclStA/if 

SUMsStvo^jfev. fcr^A-^fi-g-fc©*-*?*,. 

*) r*9^*«£fm. ffirW&tt. SHtigE. *y 

ttw^^t-fijffl^^-c^s,, *©— *t?, r^y/^ 
S-g-^©S-g-i6iJfflif4, *©ii]SfS©fcfeJc:ga-C-^< . 
*ffi-©^|gS©#A*i'tt^^l-B^-efc-5 0 
[000 3] TA"Jr=^SSr^«*iatcWi-S t*=-^ 

m&mzfirz t>©mjt« Lr«{b»*tt©«iifcaft 

(CfcoT, ^©iSJgfe^^^^-Ctfc^, ^bSrl 
2 4 74 0 3^9, 4$§3¥5-2 5 5 4 1 5^StC 

fi-g-fc©£l£ifeas!8^$ixT^S. 
[0004] iRflB¥5 - 2 6 2 8 0 8 ^^1^(4. t K 

[0005] VfMW-S - 2 1 1 9 2 2 ^Sldll. t K 
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let Kn^^gO^ttfc^J/BLT, m&fsV/um 

£*r-r* }) »%mG»<K>£j$.m&m*zix 

[0 0 0 6] m,e>0*fe-Ctt, Pi*JIIKttX&*IB£ 

1*. 3?itig±F.3Ji-e*>*. zh,b<Djj&-e&m 

03V hn-zWifflfg-Cfc*,, 

[0 0 0 7] roj:5 4tt*offilfi:#U 389!#b 

/^m^tt, *<DMmm. mmmnm. Rvmmcm 

L-Cgc*©3B9J£ffo-C#fc (4$M¥l 1-0 80 24 
9, #M¥1 1-080250. 1-0058 
1 5 , ftfflW- 11-116 6 17, Htfffl¥ 11-116 

6 0 6, #§H¥ 11-080571, &ffl¥ 11-08 
0 5 7 0, 4*IB¥ 1 1-130931, #M¥ 11-1 
0 0 4 3 3, #§fl¥l 1-1 16763, 4#§i)¥9-2 

7 27 1 4§, ti¥9-2 7 2 7 1 5^t?£#fi&) . 

[0 0 0 8] m*.ti* ^r-f^m^^^it^&iit 

«S (SIT, rjg«tt->!>A*j Hf5) ttt5t 

it, »«H4fc*^ttiS£ttK:«;Jx, »K«fttt*ft<ev^ 

f-uy^oi'-yy^, *»ttftsai&.ii:t?ft 
• mu • T- ?tmimwm 

ft »tt*g. «**!; m 

a« *a»w»fl*©*>--A'«f©** ftjH&cftjn one 

"Cifc*. 

[0 0 0 9] MEOffl^^-Cfc^-y V^tT, 

tot, *»Ki3fc6«effl«tt^«>jiatt*»* 

5wi:i5**f>iiT^5 s *fc-#-e, r ft p> cote lie 
ffitt&as5#$*vcv>*. 

[0 0 10] ^/v^fi#*Srig^fl:{b1-2)i:, *H 



iU3S£fc^*e SE£fe<D#i&as 
ili<ft9, &XBi<Dftm&&&< ft*. 
g£tt£te*i&ft-fixtf, f^tt^aiflcftSAJS!^ 

*e^r©&JS£«?8W-*fc»ic, iit, ttftS 
Lftv^ ^yi/gi^fyHiro J; p ft y9>^fk% ^SM 

[0 0 1 1 ] 

?ft^3J-£r#ttlce£-f*i:, t«B*«iMfl:** 

i&T, wtaoas, mw«>ffiT*:iB<i:v*5iH« , {> 
£t*. 

[0 0 12] i©<t5ft^1Stt->y/i'SSr ; ti-5 

ttxas*££ lt ft *m*»»tts**t*i-*fi^fr^ 

£>g<ti-5#^, ^©&{Lj££tt3fc#-eiift<, *fcSf 
5^11*5*) 9 , -tw/cft^^^^T-ftv^fcfeJc:^ 
[0 0 13] 3B18tt^!>/wSS:'>ft.< 

<@£iT<75^i±~> y /I'S&^r-rstf y ^-x/^a-s-fr 
3?b~<d nrsi^joT* y - K*«isj-r * z. t tc i 9 gg^fe 

Srfi»(cfc.fc'9*t}tU, MfcHta»ft«*Hu SSfftT 
[0 0 14] 

ftlB«*»8t-*-*fcftlc«l*t*WLfclt*» 5g^tt->y 
/u*«r^ft< fct> 1 iB^r-T* bTn/uSfi^fr, SUt, ¥■ 
*&*S&1 »mail 0 0 0 mEHTrotStf-SrifiEat-f 

[0 0 15] -fftt>*>, *36Mri, SMBtti'yA'»«r^ 

1 1 1 fi^r-r* e=/^fi^ (i) , s^, ¥*& 

1 m mtl± 1 0 0 0/t mglTWift^- (II) Sr#W 

f *8S{bttia^«ncHl-* hox-hbo 
[0016] f =/^fi^«c ( i ) ^4iHf(c:|!BS$i^ft^^ 

fcSft¥*&3H-S (Mw) fc»^«&ft-T-fi (Mn) (Ott 
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(Mw/Mn) <omi>\ 1. 8*S§^feS<D##£L 

[0017] jEK, tr~^*ra* (i) <o±gU*, * 
fcBJE£*i4^ (y*) r^y/^yv- 7* 

■C«3SS*LS©*ff*L<. £>)#£L<I;J: (y*) T 

b<ok&*L<te79 9A«3:^^* j e/^-"e 

[ooi8] *fc, (i) 
tt, RfcttSifcftv^ H»#SjB7K. 881, 9 He, 

[ooi9] r= a* jc^tt ( i ) <D$&m&i/ y Ag<£> 

[00 20] t^;Hl^(^ ( I ) oKtttt^fgSaft 

J:9#*L<ttl. lffl«±4. OWT, £b(c#£L 
<ttl. 2fiEU:3. 5fiHTt*5. *»WO^*S«[ 
S 1 ji m^± lOOO/i mfiLTOtt^ (II) 

tt«W>j(W*fc 5 0 0^ m^T-C$>5 w £ U\ 
[00 2 1] 

< £ t> i ®rr a tr ^*a^# < i > . ai* 



&1 /im£U:l OOOMmPiT^f (II) Sr^*^ 

tt*BB¥ 1 1-080249. 11-08025 
0 , »§B¥ 11-005815. ^§8^ 11-116 6 
1 7 , »BB¥ 11-116606, 1 1-080 

5 7 1. »H!¥ 1 1-0 8 0 5 7 0, »BB¥ 11-13 

0 9 3 1, *&B8¥ 11-100433. %fffi¥- 11-1 

1 6 7 6 3, 4#§3¥9 -272714*. 4S5PF9 - 2 
7 2 7 1 5 4HF*#IH) o 

(i) kLxnmz&feZfrtewK ±fc«^uh«w 
xMTFZtizm&ft&i-^x&mcm^z-k&xz 

So 

[0022] *mi<ox~fr&m&ft<»±m*mi8rtrz> 

tr^nR^y-r-tbrttWicB^^n-f, #®<£>t>tf> 
(y*) r9v^st*^. (y*) r^y/w 

(^) T^/VR-n-^nf/K (y 

y/^-r y^n tvu, (y*) r^/^-n 

-:/*vK 1*9) TiryAWJttA'. (*9) 7 
^/«-tert-/f/K (y*) T^yAK-n 
— O-^/K 7^!I/HI-n-^>^ {* 

9) r^y^D^^ (^^) T9V/i'8i- 

n-^:/*7K (y^) 7^!);^-n-t^/K 

(y^) y^K-2-^yu^^/K (y^) r 
*yA*y=/x (*9) r^!);v»r^/K (y^) 

(y^) r^y/^hy/K (y^) 7^y;^y> ? 

/K W« H!);i«-2-^^xf^ (y 
^) 7^y;u^-3-^h^yyf;K U 9) T9V 
;>8-2-t Kn^yxf;K (y^) T9V/1-&-2 

-t Ko^v^otf/K (y^) r^y^r/y 
a, (y*) r^y/wK^y^/K (y^) r^y/i- 

tvp) hy^h^y^y, (* 9) r 9 v /^St<o^ 
Yttmm, (y ^) T9 v/^mh y 7/^ 

n^f/Mf/K (y*) 7^y;u»2-hy7/u^n 
y^yU^^/K (y<?) 7A'*P*fA' 
y^/K (y^) y/^2 7;UtPxf;l/x 
^/K (y^) 7* y/l/K'*— 7;Vtnxf;l/^- 7/1/ 
tn^f/V^f/K (*9) T9 V/^2-y<—y^ 
Dxf;U-2~/^7^pyf;Uxf;K (y^) 7 
^!)/^-7/^Pxf/K (y^) 7^yAge^— 
7;i/tP^f/K (y^) 79 })jl>&ti?s<*-7/\'*a* 

^/uy^/K (y^)7^y/v®?2, 2-^-7;^ 

n^f^xf;K (y^) 7^y;^-7;^p>f 
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;V^-7/^ox^u^f;K (y*) T?Vfr&2- 

(y*) TV V ;V&2-s<—yA'*u'^*i'A'* 
(y*) y/^2-/*— ^/^D^v'yl^ii^vK 
(y*) y/^2-/^7/^n^>//M^/K 
(y*) 7^ !);^2-^-7;i'tDf^f/K 
(y*) 7* 9/u®2-^-7^D^^^7 5 ->/Mf- 
/K (y 1^/1^2-^-7/^0^^^ 
3i^/u^<o T^'J/v^y^-i^f i/y, 

-y^h^jiV, a-y ^vu*^u>, ^E2/W*^U>, 

7 yft^ !i f ^7 >^$t t^;^ / v 
- ; t^/vhy y h*i/i/y>. e^hyx^^ 
y i/%<D>r>( mtt tr ^/^^e y ; « tK^ W v 

O^T/i^/v^^r/i' ; 7*^/^ 7-7^^;7;v 
^/UsL^/URX^i^T/^/^^r-/^ ;-7^;K, y 
TvW U-f S b\ 3i ^/w W ^ h\ y n t'/P^ U-f ^ 

K**yv-;7^yo=h5/K y^y 

y^- ; ftg£t*~/K tr^v»tr=i/K tv^y ygg 
e~/K 3cS*Rtr=./v, e^^tr^/^<Dtf^/>x.^ 

niy, ^yyi/y^t^xyi;lftt^;K 
£-£rt>*bfcv\> 

[0023] (y * ) r * y 

/V^y-r— , 7^yn^hy;u^y^- 
-/v^y-*-— , 7y^tf^^/v-W^ 

t h i ocD^y-^-^i^ Lrfi^LrSSStiSfc© 

/U5R«^#*«fi8-r 5* y 5 5 0 */w%« 

[0024] ttfrvh. ^*<o*tt«d»e>. ^fuy 
m^y-v-^r/ (y*) y/i/»*^y t 
v\ J:»?»*l<w:, y^^^^^y^-Xtf 
y*^ y/vK^^/v^y^-rfc*), 4*(c»^u<« 
y/v^^x/^y^— r$>5o -it^H/fl^o/fl 

* y/u®^/^^y^-^JEic:»*Lv\ 



ic^^A^Hfcr^ y/^2-y h*>>^/u^7 

^y/u»2-^h^r^^/^Srffl^5<0t»*LV\ 
f:f:U ^ic^-^/w^^^oT/^^^r^SO^A 

AWT, »fttt*ttftv^B»tt^Bj»tt. (£^4#tt^o 

/u/r ^ y M&cf s f-A'/T * y a# 2 - y h ^ ^^/u 

(ilitt4 0-5 0/2 0-3 0/3 0-2 0) <D& 

[0 0 2 5] ^P^Cfc^TH cti^^»^uv^y 
^-4rffi(0ey^-<b^S-&, ICI^ny^I^J 

•err ^^^1*. ^tLe>o#*u^y-^- 

E*S«*-c«x.tf (y^) T^v^rnta*. r^y/u 

[0026] \*-*zkx&#<DfH-mmi* -r 
tefrh, y;w^ ^ x - v 3 y ^ f ^7 7 ^ --effl 

(Mw) tmW-tyft^m (Mn) 
iO* (Mw/Mn) fi> «fcHJ££ftft^dS, 

<tti. 8*ssr$>^, «t9»*L<«ti. 7«Trt> 

ttl. 5HT"C*^ »l:fi*L<ttl. 

^ ttifSKiii. 3^yrfc6 0 *»bwgp 
cai^«-*5^rtt, H*. Mftat^nn^^ 
m\ fflfetetf 1 ) ^fi/y^7Ai:t^:^\ ft 

So 

[002 7] *389?lc:fctt S i*r^*«-fr*©»TO» 
^ittWJiMHriftv^-dS. y/w> # -*3i— > 3 >^ 
h^77>f —Vm^Ltzm^, 500-1, 000, 0 
0 0(O«SHd 5 #*b<, 1, 00 0-100, 000/55 
£9#*L<, 5, 0 0 0 — 5 0, 0 00dS$e>«C»* 
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[0028] r-ttft* 7 v^/H^fcj ri««4#8s 

[0 0 2 9J rtHNV7^*^S«ttj l±. Hie, «eo 
[0030] rjgK&Afii&j ti, w«fl:*a>K^2£ 
[0031] £frfc<0J^ifc rytr^;/? 

&}&Z<9\Z<<, #^S$M6*>afev* (Mw/Mn^l. 
1-1. fi^tt##&ix3 title, ^e/^- 

[0 0 3 2] ftoT ry^y^7^/H^j tt. # 

[00 3 3] ft*5, y fc*>-^fi^£ tt«ttlC*5V^T tt, 



[0034] r y ^y^7 v*#/ufi-&ifcj ttifi*e«* ft 
i/yi— :/t?affiWfcffl##ft£ftT^S 0 *o«4:U-C 

yfxr>f- (J. Am. Chem. Soc. ) , 19 
9 4^ 1161 7 9 4 3IlC^Ji5J:5i3/^ 

X(M acromolecules) , 1 9 94^ 2 
71 7 2 2 8Hlc***u*J:3ft=hn*S/K{bd«l 

v^/Mt^J (Atom Transfer Radi 
cal Polyraerization:ATRP) * 

[0 0 3 5] f y trv^v^/ufi^&j o*-et, # 

r«*|»?$*#*R*i6j ±12^ ry 

R©RtW>&ft*#**v^i*b, tt£4>*R£tr* 
i\ roB^SIi^^/H^Si ItttWitfMa t 

yj a szewsk i — "Tvl* • ♦ 7^ U ^? 

^ • ^^^yf^7^" (J. Am. Chem. So 
c.) 1 9 95^ 117^ 56141, v^n^!/ 
^ra — /l^X (M acromolecules) 1995 

2 81 7 9 0 11, f>fxy7 (S c i e n c 
e) 1 9 9 6^, 2 7 2t, 8 6 61, WO96/30 
4 2 1^^, WO 9 7/1 8 2 4 7^-^, WO 9 8 
/0 1 48 0-^<&&, WO 9 8/4 0 4 1 5 , & 
Sl^ttS awamotob> v^n^^^-;uX (M 
acromolecules) 1 9 9 53s 28S, 1 
7 2 11, 0 8 6 1 6-^4^ 4^58¥8- 

4111 7#^fR«jf^rfe>ixd. 

[0037] j^Ticy trv^7^*yn:-&jcov^T»jtt 

[0 0 3 8] 4#PI¥4- 1 3 2 7 0 6^#lC^$HT 
TApyy»l^$:#5^^ WRBB6 1-2 
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7 1 3 0 6^*$8. ^25 944 0 2^4*$ 
5 4-4 7 7 8 2^<k&K^£ftTl^J;9*7K&g^ 

[0 0 4 0] *<D?h. *-f, =hn^ri/Kft-@**^ 

-O-) $:7^;^+yt e y^i:ltfv^o z<o 
£3ttfc4ffll&LTI2, H&tt£*Lftv*tf, 2, 2, 
6, 6-g^-l-b°^!;v ? ^y^^ri/^v?7j/l^2, 
2, 5, 5 -gift- 1 -fcfn 

V>£\ 2, 2, 6, 6-fh7^f^-l-t°^y^ 
(TEMPO) . 2, 2, 6, 6 -T 

h^^^-i-f^y s^^**^?^*^ 2, 

2, 6, 6-rh7^^-4-^y-l-^!)v ? 
^/V^i/^v^/K 2, 2, 5, 5-rh7/f^- 
l-t'ny^;^>7^/K 1, 1, 3, 3 -r 

h7^ 5vv- ^^#^7v?^;k 

y^rV/l' (galvinoxyl) :7 y — yi?j)/V^<D 

[00 4 1] ±B5^*/i^*^5rtr^ar±?^*A« 

y 1 */Wcat L> 5 0 . 1-10^ 
[00 4 2] y &#*&£M t LTtt, 8* <D\Y&m* 

*uft&z.t#'et6# % m&mm&WTx. yv%>\> 



[0043]Macromolecules 199 
5, 28, P. 2 9 9 3-e^££*vO>5J;5lC, 7^ 

y \?>m\tyv*t\'%>m*mm^z¥tt>*> 

[0 04 4] 
[flSl] 





ft#±B-^Sft-CV&J: 5 

[0 0 4 5] ±ie<D^ hn*i^K{k-fi*4!f«>9^*^ 
V\ 

Sic, *mm<DV \f>yyV$/ism&tLXl:9&*l, 
^BjL*&»y&**m&mc<>^xmi1rZ 0 
[0 04 6] z<Dm*»fby*S*/y'fL&xtii* tH/ND 

C 6 H 5 -CH 2 X, C 6 H 5 ~C (H) (X) CH 3 , C 6 
(CH 3 ) 2 



H 5 -C (X) 
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R l -C (H) (X) -CO z R 2 , R*-C (CH 3 ) 
(X) -C0 2 R 2 , R^C (H) (X) -C (O) 
R 2 , R*-C (CH 3 ) (X) -C (O) R 2 . 

R\ R 2 tt*m&**titefcm&l-2 0<D7 
A^S, 7 £fcf*T7A*AS, Xttig 

iff. *fcf*3**> 

R 1 -C 6 H 4 -SO z X 

R 1 Wt7klWg : ?-*fc«SiRftl'-2 0<OT^ 
/US, T!J— A*. *fctt77^I» XttfiiSf. ft 

[0 0 4 7] m*&& : 7isj>jU&&<Dmitfflt LT, fi 
££ 0 co<t5 4»&, -#<D±**«fc:'&f^*:* fife 

as, ^#*i/s. r^/s, vmmmfbti 

[0 0 4 8] 7;^^S^t6^n^ytti 
LTttt|»E*jivf\ -#5t (1) K*H1Si§£ 

R 4 R 5 C (X) -R 6 -R 7 -C (R 3 ) = CH 2 (1) 
(St*. R 3 tt*«. Sfctt^Ag, R 4 , R 8 tt7k 

-AS. *fc(177M/H, *fctt««C*5V>T«S 
KSBSLfcfctf), R 6 », -C (O) O- (x^r^ 
S) , -C (O) - (^rhS) > *fctto-, m-, p 
-7xxl/yg x R 7 f*ilffl8B£\ *fctt«**l-2 
0 <D 2 «<0*jpBi£-c 1 «£X_h<^>3i— r Att-fr*r£A/"CV* 

amSR 4 > R 6 0**fllfcttf4, ^f-AS. 3: 

f-AS, n-^nfcVuS. -fy^ntf/l^S, ^^AS, 
^yfyvl, ^*>/uX«#*rfbtt«. R 4 £R 5 ttfife 

[0 0 4 9] HR3S (1) -CiS**ta, TA^rn/uSSr 

XCH 2 C (O) O (CH 2 ) n CH = CH 2 , H 3 CC 
(H) (X) C (O) O (CH 2 ) n CH = CH 2> (H 3 
C) 2 C (X) C (O) O (CH 2 ) n CH = CH 2 , CH 
3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH=CH 

[0 0 5 0] 
lit 2] 



ci 

Vv XX) 2 (CH 2 ) n CH=CH 2 
X 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH = C 
H 2 , H 3 CC (H) (X) C (O) O (CH 2 ) n O (C 
H z) ro CH = CH 2 . (H 3 C) 2 C (X) C (O) O 

(CH 2 ) n O (CH 2 ) m CH=CH 2 . CH 3 CH 2 C 

(H) (X) C (O) O (CH 2 ) n O (CH 2 ) m CH = 
CH 2 . 

[00 5 1] 

Ut3) 

a 

^C02(CH2)n 0-(CH2)fnCH=CH 2 
X 

n tt 1 ^ 2 0 OfiSk, mttO-2 0©13B 
o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -CH = C 
H 2 . o, m t p-CH 3 C (H) (X) ~C 6 H 4 - (C 
H 2 ) n -CH=CH 2 , o f m, p-CH 3 CH 2 C 
(H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 , 

nti0-2 0(Oift) 
o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n ~0- (C 
H 2 ) m -CH = CH 2 , o, m, p-CH 3 C (H) 

(X) -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) m -CH- 
CH 2 . o, m, p-CH 3 CH 2 C (H) (X) ~C 6 H 
4" CCH 2 ) n -0- (CH 2 ) m CH = CH 2 . 

(±IE<0^tCjo^T. XfijfiSf, ft* % £fcte3* 
Iff, nlil-2 0©!S, m «0-2 0O») 
o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -CH 
= CH 2 , o, m, p-CH 3 C (H) (X) -C 6 H 4 - 
O- (CH 2 ) n -CH = CH 2 , o, m, p-CH 3 CH 
2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = C 
H 2x 

nli0-2 0OlS) 
o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n ~0- 
(CH 2 ) n -CH = CH 2 , o, m, p-CH 3 C (H) 
(X) -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -C 
H = CH 2 , o, m, p-CH 3 CH 2 C (H) (X) - 
C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH=CH 

(±K0>«-5fcU::fcv*"C\ Xttdfi*. ft* % £fctt3* 
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|g, nttl~20©3IS: 1 mttO~2 0©SS) 

H 2 C = C (R 3 ) -R 7 -C (R 4 ) 
(^■K R 3 . R 4 . R 5 . R\ Xtt±f2lCiUl^ R 

nmt&* -c (o) o- . -c 

(O) - (^HS) . £)fctt. o-, m-, p-7x = 

Vig^ffitt^$*lTV^©-C, R 8 i:L-CC (O) O 
«ti?*otfcJ:v\ R 7 *5i:«ie^t?/<cv^li. A 

(O) Oi, C (O) 7i=UVS^ifSLV\ 

[0 0 5 2] -JSiS; (2) 

CH 2 =CHCH 2 X, CH 2 =C (CH 3 ) CH 2 X, C 
H 2 =CHC (H) (X) CH 3 , CH 2 =C (CH 3 ) C 

(X) (CHJ ~ 



(X) -R 8 -R 5 
(X) 



(2) 



C 6 H 5 , 



CH 2 C 



= Hc^ CH 2 — CHCH 2 C 



(H) (X) 
(H) (X) -C0 2 R, C 



(CH 2 ) 2 C (H) (X) -C0 2 R, CH 2 



(CH 2 ) 3 C 



(H) (X) -C0 2 R, 



3 C (H) 
(X) -C 6 H 5 , 



(X) -co 2 

CH 2 =CH (CH 2 ) 2 ( 
CH 2 =CH (CH 2 ) 3 C 



(X) -C 6 H S> 



(H) (X) CH 3 
CH 2 =CHC (H) (X) 

(H) (X) CH (CH 3 ) 2 , CH 2 =CHC (H) 

R 4 R 5 C (X) -R 6 -R 7 -C (H) (R 3 ) 
O] m -S i (R 10 ) 3 _ a (Y) a (3) 
R\ R 5 . R«\ R\ XWLbBKHfc 
R 10 fS, ^■f*bt>«**l-2 0©r^/l/« 



= CH 
H (CH 2 ) 
H 2 C (H) 
(H) (X) 
(H) 

[0 0 5 3] T;^^S$rtt5^D^yft^/^^ 

Mt&m<o&&m*m? * * e> 

o-, m-, p-CH 2 =CH- (CH 2 ) „-C 6 H 4 - 
S0 2 X, o-, m~, p-CH 2 =CH- (CH 2 ) n - 
0-C 6 H 4 -S0 2 X, 

[oo54] JhiB^isttv y A-a**-*-***^* y v 



CH 2 - [S i (R 9 ) 



(Y) 



««K R 3 



*fcte (R' ) 3 SiO- 



r y -^3 

(r' \mm^i-2 0(oim<omtAmmxhox, 

v\) T^£tx5 hy^^yi/n^i/SSr^L, R 9 £ 

fc^R 10 ^2f®^±#4i-^^t> ztihim-xh-D 

2, *fctt3«r. M20, 1, SfcHt 2 

mtt0-19(DlS[-e$)^ o tztzL, a+mb^lt'J) 

-«5S (3) oft-&*Sr*#»^«^r54btf, 
XCH 2 C (O) O (CH 2 ) n S i (OCH 3 ) 3 , CH 3 
C (H) (X) C (O) O (CH 2 ) n S i (OC 
H 3 ) 3 , (CH 3 ) 2 C (X) C (O) O (CH 2 ) n S i 
(OCH3) 3 , XCH 2 C (O) O (CH 2 ) n S i (C 
H 3 ) (OCH 3 ) 2 , CH 3 C (H) (X) C (O) O 
(CH 2 ) n S i (CH 3 ) (OCH3) 2 , (CH 3 ) 2 C 
(X) C (O) O (CH 2 ) n S i (CH 3 ) (OCH3) 



XCH 2 C 
H 3 ) 3> I 
(CH 2 ) 
(O) o 



(O) 



.S i 



O (CH 2 ) r 
(H) (X) 
(OCH3) 3 , 



O (CH 2 ) m S i (OC 

nO 

c 

, c 



C (O) O (CH 2 ) 
(H 3 C) 2 C (X) 
S i (OCH3) s 



(CH 2 ) n O (CH 2 ) _ 
(H) (X) C (O) O (CH 2 ) n O (CH 
2 ) ro S i (OCH3) 3 
O (CH 2 ) m S i (CH 3 ) (OCH3) 2 
(H) (X) C (O) O (CH 2 ) n O (CH 2 ) „-S 
(H 3 C) 2 C (X) C (O) 



XCH 2 C (O) O (CH 2 ) 
H 3 CC 



(OCH3) 
,0 



(CH 3 ) (OCH3) 2 , 
O (CH 2 ) n O (CH 2 ) m -S i (CH 3 ) 
2> CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) 
(CH 2 ) _-S i (CH 3 ) (OCH3) 2 . 

(±m<D&*\c*>^x . x&mm. a**, m* 

mliO-2 0(OlS:) 

,S i (OC 



o, 
H. 



m, p-XCH 2 -C 6 H 4 - (CH 2 ) 



m, p-CH 3 C 



(H) (X) -C 6 H 4 - 
o, rri, p _ CH 3 CH 2 



(CH 2 ) 2 S i (OCH3) 
C (H) (X) ~C 6 H 4 - (CH 2 ) 2 S i (OC 
H 3 ) 3 * 
i (OCHJ 



m, p-XCH 2 -C 6 H 4 - (CH 2 ) 3 S 



C 6 H 4 - (CH 2 ) 



H 3 CH 2 C 



(H) (X) - 
o , m, p ~- C 
(H) (X) -C 6 H 4 - (CH 2 ) 3 S i (O 



o, m, p-CH 3 C 
3 S i (OCH3) 3 . 



0—2 o(Dm& x ) 



CH 3 ) 3 , o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 



-O- (CH 2 ) 3 S i (OCH3) 



m, p — CH 
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3 C (H) (X) ~C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 
3 S i (OCH 3 ) 3 , o, m, p-CH 3 CH 2 C (H) 

(X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 S i (O 
CH 3 ) 3 , o, m, p-XCH 2 -C 6 H 4 -0- (C 
H 2 ) 3 S i (OCH3) 3 , o, m, p-CH 3 C (H) 

(X) -C 6 H 4 -0- (CH 2 ) 3 S i (OCH3) 3 , 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 ~0- 

(CH 2 ) 3 -S i (OCH3) 3 , o, m, p-XCH 2 
-C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 3-S i (O 

(R 10 ) 3-a (Y) a S i - [OS i 

R 3 ) -R 7 -C (R 4 ) (X) -R 8 
<5£«k R 3 , R 4 x R 5 . R\ R 8 . R 9 . R 1C \ a, 
b, m, X, YHLhEfcHi:) 

(CH3O) 3 S i CH 2 CH 2 C (H) (X) C 6 H 5 , 
(CH3O) 2 (CH 3 ) S i CH 2 CH 2 C (H) (X) 

C 6 H S , (CH3O) 3 S i (CH 2 ) 2 C (H) (X) - 

C0 2 R> (CH3O) 2 (CH 3 ) S i (CH 2 ) 2 C 
(H) (X) -C0 2 R, (CH3O) 3 S i (CH 2 ) 3 

C (H) (X) -C0 2 R, (CH3O) 2 (CH 3 ) S i 
(CH 2 ) 3 C (H) (X) -CO z R, (CH3O) 3 S 

i (CH 2 ) 4 C (H) (X) -CO s R, (CH3O) 2 
(CH 3 ) S i (CH 2 ) 4 C (H) (X) -C0 2 R, 
(CH3O) 3 S i (CH 2 ) 9 C (H) (X) -CO 

2 R. (CH3O) 2 (CH 3 ) S i (CH 2 ) 9 C (H) 
(X) -CO z R x (CH3O) 3 S i (CH 2 ) 3 C 
(H) (X) -C 6 H 5 . (CH 3 0) 2 (CH 3 ) S i 
(CH 2 ) 3 C (H) (X) -C 6 H 5> (CH3O) 3 S i 
(CH 2 ) 4 C (H) (X) -C 6 H 5 , (CH3O) 2 (C 

H 3 ) Si (CH 2 ) 4 C (H) (X) -C 6 H 5 , 

[0 0 5 6] ±Et Ko^r^S^Kfota/Npyyft 
HO- (CH 2 ) „-OC (O) C (H) (R) (X) 



CH 3 ) 3 , o, m, p-CH 3 C (H) (X) -C 6 H 4 
-O- (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3) 3 , 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- 
(CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3) 3 , 

[0055] ±E*«tt V y ^S«r*T+-5*«/M3 ^ V 
fltffciLTttSfelc* HRSt (4) T^$*iS«5gSr* 

(R 9 ) 2 _ b (Y) b ] m -CH 2 -C (H) ( 
-R 5 (4) 

/is^/um. n 12 1 ~ 2 0 (omm 

H 2 N- (CH 2 ) n -OC (O) C (H) (R) (X) 

*fcf4«*»l-2 0(DT/^/US, 77 
/l/^/^S, n fi 1 — 2 0 <£>S$:) 

[0 0 5 7] 
Kb 4] 



O 

L> (CH2)— 0-J^ X 



*fcliR*ftl-2 0O7^;H, 77 

A^g, n 1 - 2 0 Oft) 

tk&Mffim&i 1 »^rtt- 2o«±#-r*a^f**#6 

[0 0 5 8] 

Kb 5] 
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ojnjhX— CH 2 -C6H 4 -CH 2 -X 



CH3 CH3 CH3 CH 3 

o^n,p-X— CH-CeH^-CH— X ojn,p- X — C-C^— C X 

CH3 CH3 



H H CH3 CHa 

I I I I 

x-c-(CH2)firC— x x-c-toy— c— x 

CO z R COzR COeR COzR 

H H CHg CH3 

I I I I 

x-c-tc^fe-c— x x— ^— (Dttr-c-— x 

COR COR COR COR 



CH3 CH3 

X-CHj-C-CHo-X X-CH-C— CH-X X— C — C— C— X 
O CH3O CH3 CH 3 0 CH3 



C 6 Hg C 6 H5 
X-CH-(CH2)s-CH-X 

[0 0 5 9] Ut 6] 
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0 o 
II D 

X— CH 2 -C-O-(CH 2 fcr0— c-ch 2 -x 



CH 3 O O CH 3 

I B U I 

X— CH-C-0-(CH2)s-0-C-CH— X 

CH3O O CH 3 
I II II I 
X— C — C-0-(CH2) r O-C-C X 

CH 3 CH3 



X— CH2-C- 
II 
O 



CH3 CH 3 
C— CH 2 -X I I 
II X— CH— C — C— CH— X 



CH3 



x— c — c — c— c — 
I II II I 

CH 3 O O CHa 



II 

o 



II 
o 



o 



o.iap- x— CH2-C-0-C 6 H 4 -0-C-CH2-X 

CH 3 0 O CHs 

I II B I 

o.mjr- x— CH-C-O-C6H4-O— C-CH— X 

CH3O O CH3 

omp- X— C — C-0-C 6 H 4 -0-C-C X 

CHa CK, 



o^op- x— S0 2 -C6H 4 -S02-X 



[0060] rofi^^t^-cfflv^ti-Sfcr^^**/ 
[0061] m&f&mt Lxm^btiz>m®&m$gftt 

IS, 8 01. 9 ML ifcttl lttx**>f>&*JI 

<£>ffl> llOff, 2ffi<D/u-r~£i^ 2 064>ftXtt2ffi 

Jfl^**a\ WHHStt«:X»«fc«>^2. 2' — bTtril 
s^fttftoBSft^ 1, 1 o-7ifyho y >&xf 

f;ui/xf i/yhl)7^y, -^MMT'A'MJ;* (2- 



.1*3**) 

bfcSSL^Effi^tt, N, N, N' , N" , n w — < 

y^^f^yxf i/y h y 7$ ytJbs. *fc, 2»d 

(RuCl 2 (PPh 3 ) 3 ) tftfejICt LTiSFig-CfcS. 

fc, 2i(Oi(Dt^F!)7x^^7>fy@» (Fe 
Cl 2 (PPh 3 ) 2 ) , 2l^y^^hy7x 
=/U**7-f ^Hfl: (NiCl 2 (PPh 3 ) 2 ),^ 

(NiBr 2 (pbu 3 ) 2 ) t % mmtLx&mxto 

So 

[0062] m&\*m®m*iti*&m<Dm#wxfit£ o 

r^S-Cf^o BttlOlitLTft, h/^ 
^««>tfHbic**iWk S^tf-A^— tvK r h7t K 

A\ n-^f^7/Ua- A\ t e r t -^*7UT 
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[0 0 6 3] R£f*£ft4l^ 1^0t-2 

OO^jBH-etTpri^-Ct, #£L<J25 0-1 5 

o^-cfes. 

[0 0 6 4] **WOH^»»7^*^«^lC«L, IrVb 

Cu (I) Matfflv^cu (ID 

««***B1-*ife'C*>S (Macromolecul 
es 1999,32,287 2#J8) . 

»*L<ttl. lffl«±4. OETF* *e>Jc»*L<tt 
1. 2ffl£JLb3. 5ffl£TF"C*>5 0 

-[Si (R 9 ) 2 _ b (Y) b O] m -S i 
R 9 , R 10 te, ^fn^iSl-2 0(D7/W 
^r/l'S, S*»6-2 0O7y-/l/S> S*S7-2 0 
©77^S, £fcte (R' ) 3 SiO- (R' ttft 
^»l-2 0Olffi^{b7k^S^feoT, 3i(OR' 

8H)*;^/vb^««U R 9 *fcttR 10 as2 
»4orv^rt>J:v\ atto, i, 2, £fctt3 

Sr, bftO, 1, *fctt2«r?jrf. mteO-19 

OSE»-efcS. f:f:U a+mb^lT^:i:»J£ 

[0 0 6 7] M&ftM&mk LTtt, fc£x.tf, 

^ ta^^s. r^^^v-s, ^h^-h 
S> 7;yg, T ^ Kg, 7>y«vs, ^/^7 p h 

;u KTfft 9 & v *A v * t v * 5 ^> b * 7/V = * v'gd* £ < 



[0 0 6 5] ±BSB»tt^ffiS«:»^*«t^4< £ t> 

lMtS^M^ tn?t> r^y/u^ 

S-&*Sr»561"5*«tt. »&¥3- 1 4068^ 
#^¥4-5 5 4 4 4^, #PI¥6-2 1 1 9 

*s-c*5ot, »e>n5fi*»n. «ffitt*££frJt 

«»»V^-WHHfcWfc*i-8-*-e, Mw/Mn 
•T?**ix5^4»*o<iis-«fc2K±t**<, tt 
**sS<45t^5BW«r« , L-CV^5. for, 

[0 0 6 6] KTlcr*tb© l S1B»cov^rlMB-r5. 
*»WOSR«Mt^y^SfcUrttt. Hft* (5) ; 
(R 10 ) 3 - a (Y) . (5) 

[0068] to^WttS^zkHggttu i «o^>r m^c 

dPlC 1 - 3 flOfiffl-e^-T 5 r t ( a + Z 

Sd5^nn±i/y^s^jc:2fi»±^-r5S^ictt, * 

12, 2 0flKT-C*>«rtds»*U\ t<lc, -ASW; 

(6) ; 

-S i (R AO ) 3 _ a (Y) a (6) 

[0 0 6 9] «fc»fttt:*ii4v^ ^{k:^$r# 
Jt-tS fc a 2 «IK±*ff * 
[0 0 7 0] r<Dj:5^«H±->y^S«:*-r5trn^ 

M^OSKJK? l o$>fc 9 2 o©a*»*ttS«s» 
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[00 7 1] a&3m<Db<D > h* 

imkW&^y^^ZtZtzMc, 2®<Dh<D 
[00 7 2]^ Y^-<7>*§£\ atf^lrMSifY 

(7) T**^ttSt>^>"Cfo5r 4r##*Ur\ 
H 2 C = C (R 11 ) - (7) 

-«5fc (7) IC*3Vvt, R^liTK^Ja^fcSV^KaiR 

- (CH 2 ) n -CH 3 . -CH (CH 3 ) - (CH 2 ) „- 
CH 3 , -CH (CH 2 CH 3 ) - (CH 2 ) n -CH 3 , - 
CH (CH 2 CH 3 ) 2 , -C (CH 3 ) 2 - (CH 2 ) n - 
CH 3 , -C (CH 3 ) (CH 2 CH 3 ) - (CH 2 ) n -C 
H 3 x — C 6 H 5x — C 6 H 5 (CH 3 ) > — C 6 H 5 (C 
H3) 2^ ~~ (CH 2 ) n — C 6 H 5 , — (CH 2 ) n — C 6 H 5 

(CH 3 ) . - (CH 2 ) n -C 6 H 5 (CH 3 ) 2 
(nttOBl^ift-C, «^»t»*fttt2 0KT) 

[0 0 7 3] ^biC, K£l*£ft*V\^ (I) 

[0074] T/is*^mkm&K<D±m<ois&je* 
u * ux*s^ £ tir ^ 6 r t tm* u 1 \ 

"NR 12 2 

(R 12 tt7k**few:«*» 1-2001 »0*r«£-e*> 
f9> 2f@(z>R 12 ii5^ic^-r^i<^^orv^r^J: 
<> ait, Aaicfe^rwaiciteL, xwis^m 

LT^Tt>J:V\ ) 

- (NR 12 3 ) *X" 

(R 12 fi±iB^f^i: 0 x-\*mt=.*^ 0 ) iC^i**!,* 

[00 7 5] ±!BiW. R 12 «7K^*fc(4^Sl-2 



7 — 2 0^>T7^/l-S^^lf bfrSo 2®?)R 12 tt 
tt, HB* (8) ; 

-OC (O) C (R 13 ) =CH 2 (8) 

[0 0 7 6] Hft5t (8) ICjoV^r, R 13 Ofi#«tL 
XltmzV&&£tl-r, fllAtf, -H* -CH 3 , -CH 2 
CH 3 , - (CH 2 ) n CH 3 (ntt 2-1 9 

* -C 6 H 5 , -CH 2 OH, -CNff**«fb*t* 

arm, *»w<0tr^3Kra» (i) ^©SBattWfii 

[0 0 7 7] *«B J &t62aE»iJ:J:DSB«tt^y/V' 

[0 0 7 8] *«tt^3^S*'>fc< fc b 1 ttfr-r* tr 

(A) TVl'^r-A'SSr^* < fc t> 1 ®fr1~6 t^/u^g 
fc Kn^y^k«K^T 

(B) tK»SS:^*< lfi#-T6^/v*S^frJw 

(C) 9^*/vS^J:!> ^^fi^flcSr^rt-rsBI 

(D) 9^*^«*lcJ:9if^*«^flE*d*i-«ii 

(E) SKtt«)Bv^#-^nyy»^/>ft< 1 1 

[0 0 7 9] (A) ©*ft"Cffil>5T/u^=/i'XSr*ft 

*>rt-er±4v\ 

[0 0 8 0] (A- a) 7^^8^(CJ:Q fc^/l^fi 

^*«r^rti"5»^, «*.ttTB©-j»a; (9) ic»rf 
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H 2 C = C (R 14 ) -R 15 -R 16 -C 

(O) O-, £fctto-, m-, p-^^^l/>S^^ 
lx R 16 f*SgM££\ *fctt«*ftl-2 0<B2tf<D# 

V\ R 17 «^m, Sfc(i«*»l-2 0O7^/uS, 

[0081] (A-b) y\?>jryi?*/um&\z£w 

NTC" (R 18 ) (R 19 ) -R 2 °-C 

^ *fcttK*ftl-10©2lO««XSr*U iffl 

R 18 , R 19 0>«^»5IS£ LTfi, -C0 2 R, -C 
(O) R*it;-CN©llia**1-6t©*»t#*L 

[0 0 8 4] (A-e) 

fc t> l ®%~fZ> tf^*»*#Ki, «Atf3i 

[0 0 8 5] (A-f ) RtfttOK^Ut*-^nyv|t 
*tr*4 < £ fc l «W ^ 

fi^(ii) *5v>« (12) lc*S*t5J:5ftT^ 

H 2 C = C (R 17 ) -R 21 -0"M" (1 1) 

R J7 , M + ilhEl:Hi:. R 21 ttJB*»l-2 

o © 2 « (o^mmx* i «a±<D3c-7 t ^*s*«r#A/i?v ^ 

H 2 C = C (R 17 ) -R 22 -C (O) O'JVT (12) 
(** % R 17 > M*r4±EtHC. R^fiitte^ * 
1-20O2 ffi^WffiST* 1 <@^±(D^-x 

[0 0 8 6] ±Je©R*ttOilSV^«-^ny^|t'&«r 



(R 17 ) =CH 2 (9) 

jRj£*»y^--0>EfSI*T*fc* 5 — 

1, l, 
^OJ:5 4fi^ttOfiv^w4r^S^>4< i:t 2fl 

[0 08 2] (A-c) K£ttOffV*ft*-/Nn?>|t 

y ^ h y -ff-Mt, rvfrh!)*? <?mba ±fo*»s 
K^tAoyy^lfttsm 

[0 0 8 3] (A-d) 

(10) \zmibKZ£bftTjv*~;vm*%-tz>&fe 

(R 17 ) =CH 2 (1 0) 

[0 0 8 7] £fcT^^g£'>ft< i 

(A-g) ^by h^KttJ^ftrafcfHBS 

[0 0 8 8] (A-h) ry;v^yyr^-h§o7;i/ 
[oo8 9] (A-i) r^y^ay K(o 

[0090] (a- j ) y /i&stDT/i'ir^/i'mt 

[0 0 9 1] *36W-C«: (A- a) (A-b) Oj;?* 

(A-b) ^#ft#£e>{C#*L^\, 
[0 0 9 2] mfotk<Dfc\,^m-^* 

1 1> i <B*rf s tr=/u*fi^ffo^n yy^f^ts r 
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±*)®%XhZ>&frb (A-f) <Djj&#£t>\Z&t-L 

H- [S i (R 9 ) 2 _ b (Y) b O] m 
{*K R 9 , R 10 tt. ^?fri>mm&l~-2 0<DYJl> 

(DTy/^J^m. *fctt (R* ) 3 S i O- (R ' fi£ 
*ftl--2 0©lffli(OSfk*illS-e*>oT. 3<@<OR' 

shyt/^yi/n^>s^u R 9 *yt^R 10 ^2 
u YjftS2fi«±#«i-6i:**ii5>riia— efcorb 

S4ot^tt>J:v\ attO, 1, 2, £fcJ*3 

4) 

H-S i (R 1C ) 3 _ a (Y) a (1 4) 

r 1c \ y. awtifrsEicipii:) -e^$iia*«tt 

{0 0 9 4] ±IEO*«tt^y/W«Sr*-r5fc Knv/7 

e^-tu7^yj8*, 6& (o) -v^if^f h^^ 

*BE<D«iLttt, RhCl (PPh 3 ) 3 , RhC 
1 3 , R u C 1 3 , I r C 1 3 , F e C I 3 , A 1 C I 3 , 
P d C 1 2 • H 2 0, N i C 1 2 > T i C 1 4 »dS*lf btl 
5 0 

[00 9 5] (B) (A-g) ~~ (A-j) 

[0 0 9 6J (B-a) 7^*/^K^i-J:9^^5Rfi 

H 2 C = C (R 14 ) -R 15 -R 16 -OH (15) 
W*, R l4 > R 1J \ R 16 tt±ElcBIC) 



[0 0 9 3] *«tt^y/uSS:*rl-*fc Kd^>7 

-ft, (i 3) -c^$*L5ft^»*s«^siiao 

S i ( R 1D ) 3 _ a (Y) . (1 3) 

[0 0 9 7] (B-b) U hTV^^^/Ufi'&jCiOtr 

T ;U tr zz.fi, T )V a - y U £ R J& £ -fr £ # 
[0 0 9 8] (B-c) 03;itf#§i§¥5-2 6 2 8 0 8 

[0 0 9 9] (B-d) «x.tf#BI¥6-2 3 9 9 1 
2, *£§i§¥8-2 8 3 3 1 0lC^£;h,5«fc5fti§&<b!K 

[0 10 0] (B-e) 0yxil^¥6-l 16 3 12 

[0 10 1] (B-f) «x.tf»P5|£4- 1 3 2 7 0 6 

yvjg^Sr^4< 1 b i *t*i-a tr^*s-&*©/> 

[0 10 2] (B-g) SfittOSt^SR-^nyvje 

(i6) ^rf&tt-siStt^KSSrWi-s^fl:*^ 

M + C" (R 18 ) (R 19 ) -R 20 -OH (1 6) 
<*«K R 18 s R 19 , R 2 °, H±ia»C^C) 

R 18 , R 19 com^-®?ISi: LTii, -CO z R, ~C 
(O) R&£Tf-CK<Dffi&*G1rZhOtm\mtiL 

[0103] (B-h) &j&&oiK^Bim-^vr>m 

**^4< <irb K@^-r5 t'^/u^fi^l^ #J;ltf® 
[0 10 4] (B - i ) K*£tt<Oi!5V^*-/Nnyv£ 

^*'>* < ^ 1 1 ®^r-r ^ f^^^m^ic, ^y^a- 
(i 7) fc*^tt (i 8) \c7jk£tiz>£ote&mm 

H0-R 21 -0"M" (1 7) 
(5£4\ R 21 *5J;onvi^mJfEic^i:) 
HO-R 22 -C (O) CTlvr (18) 
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(B - j ) V t-V^^^m^ct 9 eny^fAft: 
[0 10 5] ^<D£?te{k&fytLXnmc®ife£tlte 

^i>K (i 9) \c*isfrZ<k&%>^&mfbti 

H 2 C = C (R 14 ) -R 2l -OH (19) 

So ) 

±e-«5S; (i 9) [c^ztizit&tot Lxamzmfe 

SJiftv^, AWfgt&Sfc^nt^e), 10- 

Wo 

[0 10 6] (B-a) - (B-e) 

(B-j) <D±o &*mz'^r>& 

^XV~;\'Jktt»$:&lSt1-ZZki>W*l,\t\ 
J:D*S-C*>-5^e> (B-b) «)*j£3ftS*6lc»*L 

H 2 C = C (R 14 ) -R 15 -R 23 - 
) 3 - a (Y) a (2 0) 
R 9 , R 1( \ R 14 , R 15 , Y. a. b. mtei: 
BKHi:. R 23 te. S«»g3\ *fcllR*Sl-2 0O 

<t^o ) 

-»f*^t^tt07;^^;vl^^ttv' y /uSSrflf 

[oiio] (d) (omm&WMmxm^btiZs &m 

NTC" (R 18 ) (r 19 ) -r 24 -c (H) 

(Y) b O] m -S i (R 10 ) 3 -a (Y) q 
(5t^ R 9 , R 1G > R 18 . R 19 , Y» a* b. nu tt 
atBKHi:. R 24 i2S&*S3\ *fcttfif»l-10© 

<fcV\ R 25 f^7K^. 4fca«*ftl-10(O7/l/^l/ 

S. R*» 6 - 1 0 ©7 !) -yi/I* fcttSSft 7-10 

(077^^1^^tc ) 

R i8 , R 19 0>*?-RgiS* Ltlt -C0 2 R, -C 
(O) R^<tl^-CNco^^-r-5t>co^{c:#^b 



[0 10 7] ^te^i§V^-^nyv^$;/>/i< 

<t fc i »frrs ^n^^nyy$:»t5 r 

XhZ&frb (B-i) ©*ft^$felc#*L^. 
[0 10 8] *fc> -»^tlc»BMt5/!l/u*t-f y> 

[0109] (C) <DjjmX%^Z>-ft*tp\cm&&<D 

«xiff hyy h^f^vy/uyni^/u (y*) r^y 
u— k y*yus?y h^f^y/uT/n tr/i/ (y*) 
yu— hfc£<0J:5*\ TE-jRS; (2 0) -o^-rfc© 

(R 9 ) 2 - b (Y) b O] m -S i ( R 10 
— 1 4 0 6 8 x 5 4 4 4 \Z7F£tlZ>. 

[0 111] (E) (D^ifc-Cffll^bixS* ±R(Dfc&& 

vSrfiNr^po^b'&WfcLTW:-**; (2 1) T^-ft><£ 

(R 25 ) -CH 2 - [S i (R 9 ) 2 _ b 
(2 1) 

(i) fc^/u^y^-£y vyyyisx/ism&mcx 
r> m^-t z r i: tc x o r ir=^*fi^«:«:«Ji l ; 

[0112] *fc. is^i&^^^fi^isv^r, a 

7^;g 

r ^ y < i o±fc*Hfc*ii-a 
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-***£fc*r«ieu (2) ^oy^sr, r^y 

[0 113] 7^/g£#-t<5g&g£LTii, 

fe£nte\,-tK (22) \c7F£tizmi>m^ztL 

-0-R 26 -NR 12 2 (2 2) 

±§e-$:3: (22) tc^x. R 26 ij;iWi(Dx-f 

/Hg^X 12^ * 7" h X^ T t> X V ^Ig^C 1 - 

2 0 <o 2 ffi (o^mmvh 9 , Wxil^^S: 

~2 btiS^. 
-C 6 H 4 -R 27 - 

a, 

-C (O) -R 28 - 

R 28 tt, Eatt^tfcttmttioa-^A* 

<0 2«<D*a*S:*-r o ) Mff*LV\ 
[0 114] t^/^fi^^^P^V^^-f^ 

£3 0 mtt&tLXftmzfBi&Ztit£^&* 

» L^-T ^ £ i * 5 e> 7 S y Wffc£»Sr*R»J t 

-«s; (23) ic^stt^HSir^/S* 

HO-R 26 -NR 12 2 (2 3) 

tt£*^A/o*T £v*jtt*fk 1-20 <z> 2ffi*>W«g 
R 12 tt***fctt«*«l-2 0OlffliO^« 

mxhv, 2B(OR 12 nm^m-xh «t<»*o-cv> 
±k-«5£ (23) ic*s^-c, R 26 »i i fi^±<^3i-^ 

2 0<D2tfeO#«St?*>9. flitf«*»l-20«)7 
-2 0(077/^^Vl4^f{f btl-So ^H^>^)7K 
— C 6 H 4 — R 27 — 

fi 1 ^S^±o^-7 L y^^X^^x/^^^^/uT-v^ 



-C (O) -R 28 - 

(a*. r 28 js, a:sas<&*fcri i ®a±*>^--7vv*± 
o2«o*«ss:*i-) -emtstizT^ymmitw* 

[0 115] Affttttft^fttLT, «x.tfJi^/-/V 
7;V ; o , m, p-75y7i; — A" ; o , m, p — 
NH 2 -C 6 H 4 -C0 2 H;^yi/y, 77-V, 7 ^ y 

[0 116] 7 5/J64:*4ri/T^*^«:ft*»oflS* 

• fcLTtt«*lc|»t*"ix*v^ -«SC (2 

4) K*£iX*<fc^#*»f&tlS. 
M + 0'-R 26 -NR 12 2 (2 4) 

Ar-CV t V 1 - 2 0 <7) 2 

R 12 ^7K^*fc«^mi-2 0OHffiCDW« 
gTfc9, 2f@C0R 12 fi5^i^f^--et><t<^or^ 

±E-«5t (2 4) lC*31f*T» M + tt, **i/T=*V 

^fr-M'^SrS-ro ±m7/is$})&&<{*>b LT 

Til, rh^f/^^^^^y, x h yai^/i, 
7 y^e^ £ ^- v. h y ^ ^vw< v^/w-r v^e^ ^ a 

[oii7] ±M<n7%;mk***s7 

ojb^H, aiftS^EO^V hn-yU^L^V\ A 
#^*fi-C*>5i:V^5^&, (2 5) IC^-f-7 

^y^^y-^s^Jfi. ^^tt-jR* (2 6) {c^-rr 

M + 0"-C 6 H 4 -R 27 -NR 12 2 ( 2 5) 
M + 0"-C (O) -R 28 -NR 12 2 (2 6) 

<s/vx^x h £^stx& i - i 9 o 2 mv>G&mzm 
-r 0 R 12 K*m*tzttm&i~2o<Dim<DG®mx 

2i^R 12 (ilv^|^-Tt><t<S<(:ot^tt 
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-jftSt (2 4) - (2 6) 107^5^^/7^^ 
tf-TSffr&ttri. (2 3) (c^*ti-5^«?4rl£ 

[0 118] &S£4b£«j: 

ts, 0^1-5^ + b» h**sh\ *])<7J** 
K #y **:x:h*^h\ yif h^>h\ -j-hy 

£A-t ert-yh^>F\ ^A-t e r t 
*f-*? J*, ^fls*) n-y^U^^A. ter 

i£g4>te#ftti\ ft£MHtriftlr\P, ±B8«B*fc»L 
0. ff*L<f40. 8-1. 2 3S-C 

[0 119] ±BWBW4:±E»«*Sffi:**5l8lcflB 
*9J—^ A?* ^y/o/V 

— /K n— ^fvl'T/l'^— ter t -^^7^3 
-/V§(D7;i'3^gl ; T-fe h~ b SJ/K 7* fcT* 

- h y /k a«4>= h y ; 

l;^f/V^7^K> ^f;P7th7U**0 
7-; K*SK ; ^^f/^y^^r>'F§^;^^v / K 

[0 12 0] M^U^^^^^^yT^^^^ 

7^fK, rh7xf/U7^^!)^7^K, hy^^ 
T^-J^^^ K, f h7^7^?A^7 
[0121] K*»5l«^nyy«>B*KiS^v^6*t 

fh7tKP77 y«Ox- tvi^S? & ; mt* 7 \s 

by, b>* ^wy/Wh^ 

/K >fy7 p n/V-/K n-^f;U7/V3- /K ter 



h y /k tf h y -<v^ h y jv*$<o=- b y 

; ^uv^-zK*- K -fuy+uisn—tt—bQ 
hKWli; ^f^A7§ Kx 

[0122] s^ffl*tto-i 5 o'C-efir 5 

[0 12 3] *»|l»Rl£:«rllDa-r5fc»K. RlSS* 

v % f zj y ^«otry ^v»ft#««#4tif 
[oi 24] 3jw«fts*fc«v^e>nar5y»*#ft 

ter t-y b^rv^/W^A^ 

[0 12 5] £fc, 7^K7n^y|Cj:?)t*^l^ 

**woa«# (i) icifi^^^-^-fi^^ 
j**«t urwt. -jS^c (2 7) -c^s 

*tS«5t4r*+5ir^*m*#t, (2 8) T? 

-CR 29 R 30 X (2 7) 

^sfpsic^tfcSo x^, mm. a»> 

^?:^fo ) 

M + -OC (O) C (R 13 ) =CH 2 (2 8) 

-f*^*«i-. ) 

®*»SS:tt5^;^i^ft:i:, (29) T 

XC (O) C (R 13 ) =CH 2 (2 9) 
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e-^m&mc. *My*sT*-h 

HO-R 31 -OC (O) C (R 13 ) =CH 2 (3 0) 

££-f„ R 31 (4^lg§:2~2 0O2ffi©^ffiSSrll 
■to ) 

[oi2 6l ±ie®o^&ico^-ciii^-r.5 0 
®-»5t (2 7) ■c*$tis*iS*jiSr*-r*fcr=/i'* 
S-S-fti. -ASst (2 8) T*^$ti5{k-&fei»Sf£:i- 

-CR 29 R 3 °X (2 7) 

(5£"K R 29 > R 30 tt, ^—©^u^tt 
^fflftSJc^LfcSo Xtt, Sift Xtt, 3* 
***1-. ) 

M + -OC (O) C (R 13 ) =CH 2 (2 8) 

(ft*. R 13 l*7Ki^ *fctt. S**i-20©t«S 
^*v£3E1- 0 ) 

-jR* (27) -e*$n5*«s«3t«:^ri-*^^*fi 

[0 12 7] -jftSC (2 8) "C*$ixS{b^ftt LTtt 
«icR£Sn*t>*s x R 13 0>A#M& ltd tflx.ff* 
-H, -CH 3 . -CH 2 CH 3 , - (CH 2 ) n CH 3 (n 
1*2-1 9 ©ttft % -C 6 H 5> -CH 2 OH, 
-CN, «dS#lfe>tl, £?£L<te-H. -CH 3 tfc 

y> #y ^A-r^-v-efc^o -JRS (2 8) o^^xr 
^iy^tn, (2 7) ^uyvSKtfL 

i. 2S*"C*>*. r:oErt;Srili6i-5»«i:Lrtt# 
^a*** y y£ hyr^ h\ r^h^hy/w 



[0 1 2 8 J ±!e®0*ftlcov>T»W1-6. 
®*»K«:*-r6lf^*«^t, -«5£ (2 9) T 
* S ii* <fr&«3 t l-<fc<5 2f &> 
XC (O) C (R 13 ) =CH 2 (2 9) 

«r*1\ Xtt&m, £fctt7KS£S££c1- 0 ) 
-#5£ (2 9) T?*$ft6fc^fcLTtt*«teS*i 
ftV^S, R 13 OA##J£ LTtt, «xtf, -H, -CH 
3 . -CH 2 CH 3 , - (CH 2 ) n CH 3 (ntt2-l 9<D 
SfttrXI-) . -C 6 H 5 , -CH 2 OH, -CN, 

[0 12 9] *&g£, ff*L<tt*«^ #-f5 tf= 

J: 0«**ti6#, »*L<tt»#t? 
«e*»JS1-a*ftttlR^Sixftv^5 % KTo±3 4JSF* 

MA***!,*. 

[0 13 0] (a) y trv^?^*/u«^icj:9^/^ 
3RS^#«:^1-SBlc, TE-«S: (3 1) 

H 2 C = C (R 32 ) -R 33 -R 34 -OH (3 1) 

(st*k R 32 l*K*ft 1-20 o*«U-c***fctt^ 

R 33 ti-C (O) O- (^*7V>g) , Sfcte 
o-, m-tL<ttp-7xil/ySSr$t, R 34 tei£ 

J:v^Stl-2 0(D2lo|raSS:itc R M *^^ 
f;uS©^©li (y^) T^yu-hSft^ R 33 * 5 

^Aft&ttK*ffl#1-5»^^ttfi^SlS©»««>-5v> 
[0 13 1] (b) y fcf^^7^^>S^»Cj:«3 Ifn^ 

[0 13 2] ^o±3 4ft-e*iLrtt»KH**iift 
(3 2) ic^Stta^W^^rfblx 

So 

H 2 C = C (R 32 ) -R 35 -OH (3 2) 
(5fc«K R 32 {l±^Lfct>^i:^-efeSo R 35 l*l® 
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±!S-jKS: (3 2) (c^SnSfb^^LTfiftlcffi^ 
^hftir^ A^*a-e«>5tv^5ri36»e>. 10- 

[0 13 3] (c) #BH¥4-1 3 2 7 0 6^«4if 
9»e>*i5-iB^; (2 7) Ta$h-Bi54K*-^n 

[0 13 4] (d) m*&»7i?*A'tt\z.iL9ftbti 
S-iR* (2 7) t«S*ir5J:54*»-^n^vlt* 

*'>* <iti fc^wss^ftic, ( 3 

3) fc«lfb*LSJ:5ft*»*«r*"*-ajc«fls*^= 

M+c - (R 36) (R 37) _ R 35_ QH (33) 

R 36 *5ct^R 37 CDS^^ISt LTtt, -C0 2 R (a: 
*7Vl"S) , -C (O) R (^KS) , -CON 
(R 2 ) (T^KS) , -COSR (^^X^/V 

s) , -cn (~hv*m , -no 2 i^hPi) « 

^WbfrSo i*SR«:S*Sl-2 0«)7^ 

6 - 2 0 (07 y -/H^ t fiK^S 7-20 
©77^St*)9, »*L<tt«»*l^l oor 
/W*/Wg t> L < 7 a nyuS-efc S Q R 36 *5 J: 15 R 37 £ 
LTtt, -C0 2 R, -C (O) R*5j:t5-CN*S»fc 
ff*U\ ) 

(e) B^»»7^/wfi^fcJ:0»C>*iS-««: (2 
7) ■e*S*t5tt*-^nyy*^*r^4< tt>HI* 

[0 13 5] (f ) i^**S^o^^ »*L<tt 
-«5S (2 7) -e*S*t5/M3y^Sr/>/i:<tfclfl* 
i-^t^/^S^lC, TIB-jR* (3 4) «j-e«*tt 
5*B«t#**5/T=i*^Xtt-FB-|« (3 5) « 

fee 

HO-R 35 -0 _ M + (3 4) 
So ) 

HO-R 35 -C (O) CTM* (3 5) 

R 36 *ittM + tt±»Lfct>OiWI«'C*) 



So ) 

*»W?tt (a) - (b) ©J:5 4*l««:*A'*-3# 

(b) fefc:»4Uf\ 
[0 136] *fc (c) - (f) ©i54S*"^oy 
1 1 1 ©WlTS 

*SJ:0»«-C*>*j{l3ft»b (f) L 

[0 13 7] ±fS®cD^jfe(cov^TIft^i-So 

6) ^^ti^^^SSlci^Mo 

HO-R 31 -OC (O) C (R 13 ) =CH 2 (3 6) 
R 13 l*7kifi, *fctt, S^Sl~2 0©tIS 
R 31 l^ig*2-2 0^2ffio^S?rS 

i"o ) 

-*St (3 6) T«*ii6ft^*i:LTIi»fc|»e4*i 
fcV^S, R 13 O^0H«tLr^ flitf, -H, -CH 
3 , -CH 2 CH 3 , - (CH 2 ) n CH 3 (nte2—l 9 <D 

mstzm-t) s -c 6 h 5 , -ch 2 oh, -cn. mt> 

•tf&tk #£L<tt-H, -CH 3 T*fcSo 
ft^ttiLTtt, y**JJ/i*2-fc Kn*e/^ntf/P 

[0 13 8] **K:*||SS:«ff 6tr^*fi-&*tt. 
_bf5<DiI9o 

[0139] ^-r ys/r*- Mfc^ftte, «mcrj££*i 

0Hx.fi* h/^l/^y^-h, 4, 4' - 

]} uy-^y^- k l, 5-t7^uy^yv 
r*— k **fc^7xn^^ y->r*- k 
TK^b/^^v^y^r^-b. **fls*i/jj u:/ 
s^ys'T*— k ^y*ny^y^7^hW 
yi/r-*-hfls^*;***rf5iit^-cts. ^ftfc 

-e# So *^ny^^y?/r*-h*«[fflL-ct>«t> 

[0140] <tf?-rcnfcw«tt^^i-fc^^n, 0ii 

^-j-y^-uy^yi/r*— k 
~/vy *;v$^y->T*- b«<o^*asr*L4^^ 

< <5P*&tta 1 ji m£JLh 1 0 0 0 /i mJ£ATO&^- ( I 
I) MoV>T>> 

<j£»>#3BWtf\ 1 I* m£*± 1 0 0 0 a 

ran* (in ttt, m^vmc*.<)mm2tiz>¥ 

i^ttSdSl /irn^l 0 0 0 Mm&TOJ&^SrV^o * 
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mJ£*± 1 00 0/i ml^T* (II) tt. 

1 ji m«± 1 0 0 0m maTT-fc^tf4*^H^fiS*Lft 
lfM», 5Mma±5 0 0Mm£AT-e*>5^(lr^»^L 
<, 1 0 ^ m^±4 0 0 /i m^T-Cfe^ r i: blC» 

nm^llOOO/im^T* (II) fcLTfifcr- 

->\ mmmm^v^^mm, vy>mm, y*. 

1 /i mfiJLb 1 0 0 0 n m£JtT<7)&^ (II) 
^&Eft>¥£*^ 1 m m£JL± 1 000/1 m£JlT<0&^ 
(II) (D&LRmtLXl** lf=/u*S^«e (1)10 
Ofia&fcttU 0. lfi*««±2 0 0««Ttf#S 
L<. lfi*«£JLbl 0 Ofi*«KT#J:9#*L<. 

<<#y ^-TV^fi-^frtcoi > > 
- (-R-O-) n- 

>\ #y w>\ /Ky^^s/uy, #y 

^i//nt°i/y>/t-;K #y ttirfxi tT uy h 9 

[0 14 1) 4*3, £#*Ul*U'*>'*£<g\ fc^Ui* 

[0 14 2] jRJ^-x/^fi^ffO^WiBa:. <£ffi 
«i«»lttfci-SWtlcJ:9*»U #PBS6 3-ll 

2 6 4 2Bt©*^*ffl'C#5. WW±»ft»*>«£ 

(Mw/Mn) */h*<, W«Kr*1-5* 



tt^¥*&^fi«:3 0 0£U:1 2, OOOTO^L 
<* 3 0 0W8, 0 0 0£*T#J;D#£LV\> 
Mw/Mnte, 1. 6«T#»*L<* 1. 5EITVW. 

tt£f*fci/9AMtt& »BBBB6 1-19 7 6 
3 1 «\ ftffiflS 6 1-2 1 5 6 2 2f, «HDB 6 1-2 

1 5 6 2 3 itWSBBBB 6 1 -2 1 8 6 3 2 

2 7 2 5 0 *at«*^BB 5 9-1 5 3 3 6 *«E{C«*S 

frz>m&&mi<'T y\mwfm. »M¥i 0-2735 

1 2ic«^$*i*#y 7*^7r*^&4*m«t 
[0 14 3] SK«tti/y/i'St* 1 J3i- , r^«»<0M<?5 

jk y ^-T^m&&<Dmm&i/ y ;vs<o«ii, ^> y & 

tt*»ku*v^©Bn**>«fc». tt>o. i 
fia±-e*s:i^»*i<, o. sfs^i-e^^r,!: 

#J:0#*L<. 0. 5fflK±t?*>5-irdS3E«c»*L 

[ 0 1 4 4 ] # y ^-7V^fi£#<Otefflft LT tt, 
f=^*fi^ft (I) 10 0fil:^iC^L. lfifiSPW 
±1 0 0 0ffi»TtfS#*L<. 3l»l2 5 0li 
«£JIT* S J:0»*L<, 5lISWl0 0liMT 

<<Wktt^*>>**W©Wfctt«ri»ic*v^r 
<^{b^lK • «fc»j> 
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{0 14 5] Ltfi, flUtf, 

>r k ma? h y u~ 

k i^^g^y^u- k *J-fm*k*\*=. 
-k ^^^/HB^T-fe-r-h, VXtTMAVKT- 

^t^A^v^ £ U~ k S^^vHB^ 

/w« h y h^- h y >r y :/d# 

^> k*o* y ttMM&to** y i-Mtft&m 

t>f (Df ^y8x7f;vi ; T)\>^ 

yg^y^i^ #/M?:/^/<y 

y, ^y8t!)!?A, *^#>K^y4r/u, 

A«so*/^3j?>it (2-xf/u^fy», ^x#y 

*Ky8, t7fys*) &m 

- h§o^r i/- hi^S ; y f/V7 ^; ^/UT* 
7vu7-;y, ^^7^y, si-y^T^ >\ 

2 -xf;u^^>'/i/7 S y^/VT^v, ry;v7 $ 

79!)^7^y, ^^7^7^y, -t^rs 
>\ ^ry^T^y, ^yy n^iy/i^r^y^cojiflfi 
8s»-r s yg ; S >\ v^fvvr ^ >\ *J 

:/n tf/UT S >\ ^yyo b°/K7 ^ v?yf-/U7? 
V, ^7^/W7^y, fvl'T ^ ^ (2-3i^ 

;w\3rvvu) 7;V, i/rW^y, S'y^yA'T^ 
y N i^tw^y ^77!)^7^y yf;M7 
ryyvT^>, xf;^77!)^7;y ttfrXTT 

y ^ ^«offia»si*-T s y§i ; h y r ^ /wr s 
MH7^;yS; hyry/ur^y. *w\n,r$>\ 
7y;v7-yy hy7xx/u7;y§^fK7^ 



7;y s***/— ywrsv, h yx^y^7^y 

^xfuyh!)7;y i/yrh7^y, ti/ 

-f/vTS:^ ^o^W;y s<y-jju7 x >\ 
v^^^/ur ;y^o tf/ur ^ y, * > y i^y^7 ^ y, 
xfi/yv/7;y ^fyf uyi/7^y, hy^^ 1 
yy^7;y yr^y, ^7xx/^7xi;y, 
2, 4, 6-Ky* (^y w^yyf/u) y^y- 

A\ ^e/U* y >x N — y *71/*yu# !)y x 2 -x-^-jv- 
(5, 4, 0) ^7ty- 7 (DBU) ?07;y| 

b#bft*ti£#^ffl#y7^ KWIB ; ®m<Dtf})T* y 
hUy F^r^y y-7$yynlf;i'Mlxh^> 

y7y v - 7 ^ y yn t> h h y yn ^yy7 
y, 7-7^yyotVM^y h^yy^y v- 
r ^yynif/pyf^y'x F^y^y n- (0-7 
^yai^yu) 7^ yypif/wM) y F^r^y n- 

( j3 -T ^ y 3i ?yV) 7;//n bV^y ^yPi^y h 

n- (0-r^y r^yyntf/uhy 
xh^yy^y, n- (/3 -r ^ y3i^/u) r^yyn 

\£fr* t f-A'*Jx. Y^si/yZ/, N- -T ^yxf 

/u) 7 y y d mi ^ y y d ^y 7 y, 

y-f Kyp^Fljy F^yy7y, N-7xx;i,-y 

-T^yynfcVPhy y h^riyv/^y, N-^^^/V- 

v-7;yynt>F!Jy F^yy7y N-f~/w< 
y^-y-r^yypif/t'h y^ h^rviy^v^^r^ 

5, 7^yfsyy;^y-7^ vy/Wkr ^y#y^ 

^i/^v. r^y^y/Ht-yy ^-y^7;;M 

2«»±»fflLTt>J:v\ r^^^oE^ft^, ft 
ffittv- y y^SS:^* < b 1 1 t^yu^S^ i 

00S (SSSB, ^TI^C) (CMLTO. l-2 0Sg 
St)5»^U< > 1-1 0tt*S3Hc»*LV\ Uyy-/U 

^asfc£o ^7y-/Hffi-&««i^ia^ftd5r(o 
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[0 14 7] *»W©Wktt»*«lC*5V^r«:, 

[0 14 8] :ne>©r^ft$ft©E^t(j;, tr^;v 

(I) Wtil^lOOliSWLtO. 
0 l-5 0m»»8S36S»4L<, 1-201 
SSPd5J:t)#*Lv\ r * >{k&yd<D&&m& 0 . oi 

r s yiL^oE^i^ 3 o mmt&mtLZ t. 

[0149] rtT,f><or s >4t&m*. 1 iiO^T'f 

[0 15 0] 3Efc, TE-/RS; (3 7) 
R 49 a S i (OR 50 ) 4 _ a (3 7) 

IC, attO, 1. 2, SOV^-flX^TffcS. ) "C^Stl 

[0151] MB4r<f LTtt, HfcttSJtfc 

7x^/l/h!jy h^r^->7>> 7xx;V/f-;^ 



7z^> h=¥->>7V v S?7xs^x 1**3/$/ 9 
V, h l)7x^;M h^>?y»o- j85t (3 7) * 

or 49 **, ^*ft6 — 2 o<dt y-/u£-?s>at><&a^ 

xF^»7Vtt> fi^HT*!), A*^fi-e*>5 

[0 15 2] :^>r>fift^<OE^tt, tf^/U^fi 

0 0aiC»LT0. 0 l~2 0ffig£##*L 
<. 0. l-l OBOTEWMELV*. 4r>f*{b&»<oE 

[0153] * *S, ^{fcfefe® • fl^0M*HM 

ft, *$£Eo-&xt (i) ^ (e) ■c*3*L6tr=A'* 

a^^<D y 4> mre a o» t j: o -cstRi- s r. t & 

[0 15 4] fc Ko^y^S^ft^fctLtil, T/W 

©*rfflv^arfc*-c*5. -jttst (38) £fc 

tt (3 9) t?»4il8««*yvn*fy; 



R £ 



,S i O- [S i (R 51 ) 2 0] - [S i (H) (R 52 ) O] b - [S i (R 



2 ) (R 53 ) O] -Si R £ 



HR^ 



,S i O- [S i (R 51 ) 



(38) 
2 o] a - [S i 



O] -Si R 51 2 H 



R 52 ) (R 53 ) 

7x=;VS, R S3 fi^Sl-l 0<DTSV*;\, 
S^fcllT^/^^r/^S^^-ro aliO^a^lOO, b 
li2Sb^l00, cliO^c^lOO ^mfci-m^Z 
*+. ) 

-*5* (4 0) T?astta*«s/n**y ; 

[0 15 5] 
[ft 7] 



[ 



R 64 H R 56 
(SIOMSiOMSiO),- 
R 54 R 55 R 55 



(40) 



(CH 3 ) 3 S i O- [Si 
i (CH 3 ) 3 (4 1) 



(H) 



(H) (R ) O] „- [Si ( 

(3 9) 

R 54 *3j:OfR 55 li^^l~6<OT/U*/PS. 

7x^s, R S6 Ht^a i ~ i o <rm\>*>\r 

g*fcliT5/l'*/l'S£^-f. dli0^d^8, eH2 
ge^lO, f 140 g f ^8<7?ffi££gU A>03Sd 
+ e + f£10 Sr»fc-f. ) *Oft*ft«;IV'8:ii)> 

[0 15 6J rtl6liW4T*fflV^-Ct,2a^±&S-a-L 

-A'SSrW'fSTEHRSt (4 1). (4 2) 
SfHUS'n*-*-^, (4 3) , (4 4) 

(CH 3 ) O] 8 - [S i (C 6 H S ) 2 0] h -S 
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(CH 3 ) 3 S iO- [Si (H) (CH 3 ) O] g - [S i (CH 3 ) (CH 2 C ( 
H) (R 57 ) C 6 H 5 } O] h -Si 



hUO^h^ 1 0 0<om&&7F-r o C 6 H 5 fi 



^100 
[0 15 7] 

Kb 8] 



f 6 H 5 
(Si( 
0H 3 CeH 5 



r (SKD),-(SiO), 



(43) 



H CH 3 

(SiOH^iOJi 

CH, C^HCeH, ^ 



i^lO, jftO^j^S, ^3^i + j^lOS:l 
«5t (3 8) (4 4) {d*$*LSt Kni/y/US-g" 



(CH 3 ) 3 (4 2) 

Sftfetf, 1, 4— <V^i/zn^ N l, 

>\ l, 6 -^zf$is*->, i, 7-*9 9*?x.z/* 
l, 8-y-j-$**>\ l, 9-f^frs*nv^<&iWbjc* 

yr y^hyy y^-K r h^r y/nfn^ y^-h 

[0 15 8] ±E-jRS; (3 8) d»P> (4 4) tC^Lfc 

(A) ^»<Ofi^ft:^OS»ttS:#itLT, TfBtf>t><D 
[0 15 9] 

lib 9] 



H V CH 3 



r(° Si )n-o, 



H V CH 3 



f- (CHJ, 



H CH 3 



H v CH3 

r(° Si )n-q 



H CH, 

V 3 



9-<SiO) n 



H 3 



H CH 3 

9-<SiO) n - 
I 



V * 



/CH 3 ? 



o H v CH * 

y o-(SiO) n -| 

0CC V^ o-\/ QCQ ^g f i 1 



TbK mt&(Dffifrt>. T/u^r^mtt Knv^y^So 
*/Hta*5-0. 2^S^fe5r <b^W*b<> £<b 
IC, 2. 5-0. 4^5:^»ff^U\ ^e/Wt 



[0160] t mm t (DmtK&te, 2j&#* 
[oi6i] ?*j**mtmb Lxnmmfezfi-r. 
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2, 5 -it* 7^-2, 5-3* (l-y^/W^** 
-3-^*V>\ ^^^^rv/ h\ t-^ 

yl^ S/l^VaMrS/K, a, a' -If* ( t -^A"* 

✓>f A^A^^f-S/K,, m-^Dn^yy/fM;l't^v' 
h\ 2, 4-^oo^y^^/^ i >F\ y£p 
^yW<yU;*-*V K4>£ 5 4^7^;^^;/ h\ iBS 
ESS- t -77/u<D£ o 4M3i^f;K a^flMs* 
^y^ntVK fi^KR^- 2 -xfM^^J; 9 
tt^^^ri/^*— #*— K 1, l-v?(t-^/l/ 
^A^*^) ^D^*f->\ 1, (t-^/U 
^t^rv') -3, 3, 5- hy^f/^n^fy 

[0 16 2] 2fc. *»*JR«lttC4:L"Ct>»WR**h 

<£>$g#> V«ffls 6& (0) -W-Jls 

•JWOWIOflfclttt, RhCl (PPh 3 ) 3 , R 
hCl 3 , RuCl 3 , IrCl 3 , F e C 1 3 , A1C1 

3 , P d C 1 2 • H z O, N i C 1 2 , T i C 1 ^fcmi 

fc*~yl^Jtg*f£ ( I ) ©7/^-;l/S 1 m o 1 
ICtfU 1 O" 1 -! 0" 8 mo KDttffl-CfflV^SWdSfi 
<> #£L<tel 0" 3 ~1 0 _6 mo 1 <DfflB-?m^Z<D 
#&\,\ 1 0 _8 mo 1 XV'Pft^kfflttf+ftfcmftL 

mo lK±ffi^ftlvDtfS#£Ll\, 
[0 16 3] «{fc;ia*Jcov^-cW:»lc»JRtt)fcv^ % - 
^C0t-2 0 0t:, #£L<i*3 ot^i 5 ot:, £ 
S>Ki#*L< W:8 0t>-l 5 Ot-caftSt^^i: 

l#^^2f@^±CD^y>>T*-h££W-f 



i#^4Mc2<im:<^f y^r*-hg£ 
<t w*or T^/Wk** fci*fi«£fk*M? 

©7^^h«R *Wfc*A/#>IM3J:l«<D'N 
AH-*- 

*»MO^*^'>S«r^T-i-SS^*Offi{k»lt LTtt» 

f/^l;7;W; K^'JT; ^7^i*oR 
m# ; #y T^><7)i£ ; 7*y-^»fll ; tf})*Ji>*7 

yva — K^^Afi, h y T y yUJXyV/ft— £ h^T 
[0 16 4] SR«0*fei: LTtt, iStt^A^-lft-C 

BEfk-rafc©, fca^wu jR-ceiik-rsto^rfbii 
5 0 j^^*/^*-i»8i{ktt»dc»^^v^TW:, fts^ 

Sl-c&sr t3fts#*Lir\ f»a!fktt*a*»t-*3v^T«:, 
i»fi^§3^j^5> r aiMk** mm®, 

[0 16 5] «T(-BjBBlcrJxe>oSR«Kl£jco^rR 
[0 16 6] a^tt<D«*-«*nfi3&&S:*-r-5S^ 

*y ^-xr^/xtt* y *>&mwMm*ffim lt 

-»tf/Xtt^y ^-dS^LV^ 

TH. (y^) r^yyi-s, ^f^ys, r^yn^h 

yyvg. N-f^yi/t*ny KVg. T^y/UT^ KS. 
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[o i 6 7] ±M<D*;-?-<D&frWk LTtt. (y rtt. (y*) r^y/i^n-y^vK <y*)r*!> 

— * *ft^v**y^— , tr^/i^ h^s^ey-7— 4 [0168] 
4f*»tfbJi«. (y*) r^u-hjt^-a [ftio] 



H 2 C=CH-C-(-OCH 2 CH 2 -)^OCH 2 — C C 4 H 9 

C2H 5 

0 

H 2 C=CH-C-{-OCH 2 CH 2 -)^OC 2 ^ 



H 2 C=(>i-C^CX>l 2 CH2-)^-0— 
O 

H 2 c=CH-C-(-OCH 2 CH 2 -)^0— CgH 19 

0 

[0 16 9] [^11] 
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o o 

II ,11 , , . 

H 2 C=CH~C OO^ChtO j-C^CHa-^O-^-H 



CH 3 O O 
H2C=C C OCHgCHgO h C ~~( CH2 ")^ 0 ~hr H 



O O J * 

^c^CH-C-j-O— (cH 2 -)^-C-JjO— CH2~\^ / 



O 



0 I V 

H2C=C— C O CH2-C > 

H Vf 



\ / \ 

H2C=C C N O 



H 2 C=C C N 

H 



O 

[0170] I{bl2] 
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H 2 C=CH-C— OCH 2 CH 2 0 



H 2 C=CH-C— O 



O 
II 

H 2 C=CH-C- 



CH 3 0 

H 2 C=C— C— -OCH 2 CH2 — NCO 




H 2 C=CH-C— OCHa-fCHj^CH— CH-fCHj^-CHg 



O 
II 



H 2 C=CH-C — NHCH 2 




0— CH 2 -CH— CH 2 

V 



[0 17 1] 



CH 3 

Utl 3] 
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CH3O O || 

..^ I I' 'I ^ / C x 

H 2 C=c — C — OCHaCHzO C — \ 

8 
O 

O 0 0 

II II II 

H2C=CH-C— OCHaCHgO — C— CH=CH-C— OH 



CH 3 0 

h 2 c=c-c-xh2-yY 0 



H 2 C=CH-C-(-OCh2CH^j- 




CH 3 0 

I II 
H 2 C=C— C- 



[0 1 7 21 



H 2 C==C — C — OCH 2 CH 2 — (-CF 2 CF 2 )^ — F 



HgC — C C OCH2CH2"~~CgH < i7 

* 7 U" t LTIl^^UV, a-y5vW*7 

[0 17 3] ^SS^/^-tLttt, tt^s^pW 

~,uf# y^ h^^r^ y k tr^^y— /wv 




5/3:771') >r y i/r 3? h#y -^-y-y y Khyr^ 
yu- k h y ^Bf^y^fo- fr*JT# y 

-5-^7^-5-T^ y n^/^^riyy^/W-l, 3 

^77^K^^^i)l/-h, ^Ufh7xfuy^y 
3-y^7^u-K 1, 9-S + >*J*— P^sTiP 
U^h, v ? hy^fo^n/^rh77^!Ji/- 

[0174] ty^-tLT^ t^7x/-Mi 

aijK^ri/T^ y u— Mifffi. :7 ^ y -,uy #7 ^ 

jK^riyr^ y hmss. ? uy-^y ytm^tf 

*i/r? y u- h»B«(03:2K*^r ^ y u— 

ag. cooHS»x^y7^yu-M», #y 

^y=-/K #y^7uv^y =Ky sk*— 

^y^i^xy, *KS*JBsKy>ry^7u^*) t 

#«>fy->r*-h (by uvs^ys/r-fc-k -<y 
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S^W TZVU-Y (fc Ko^>xt/u (y 

7* y U" — h „ t Kn*i^n fc!> 7 * y 

K t KD*vyf;u (^^) 7^ ]) u~ K 

x^r/^^lt (^^) 7*2JA««r*ALfc» 

[0 17 5] :nf>^;v^wj =/-^— 11, fflv^ 
[oi7 6] 7* y^ttBttS&^rrs^ey^- 

Xt^/XWt^* y ^-©ft^^Sli* 20 00^7 

[0177] 

J: 3 r fc L v \ 
[0 17 8] fiHtai^^-HlJiJ: 0 
tt, 5fc*^B*WfflSr**r* r. fc3fts»* U\ 
[0 17 9] **W^ffl^e>lx53fel:^BB*6»Jfc LTte 

3-^yf/vrth7x;y, 

3-7 r o : e7th7x/y, 4-7U^7th 

y^7xyy, 4, 4 '-^F^^7x;y, 

n^rfyh-y, 3, 9-^nnHyF^y, 3- 

^nn-8-;^fy| — >\ ^<;/ W/k ^y/ 
(4-^f;P7^7x^) ^h^s "O^tM h 

y > ^^f/l/x^y-/V7^y, h V^fS—JVT* 1/ 

-K-*i»^ny K*fc^a-K=***fc»*^fr-fr 
fct>4\ ^fl/y^/v- 4if<0fe£&tf7 Svfcfi*^ 

[0 18 0] jfi**Jfcfi*BB*fifflfcbX. 

BMXttB^^Vftftfc L-Ctt, 6 5 0-1 500nm© 



1 4 0 2f, #B§¥5-1 9 4 6 1 9-g^<MHcH*£ 

nr^sifi*^*»iRttB'r*>'Sfc»-#^- hft-r* 

ffl^5rfc#£felc»*Li\, 
[0181] 3ta^B*6*l©aaiD*tt3RSrbi'^lc*W 

0 OfflfctfLT, 0. 00 1-lOliS 

[0 18 2] *»«OjStt3i*^*-Bmbtttt«*«r 

aBJWSWHtftWS&'t, WEE*«*T. fiBDMHT. « 

TftBttttB* ^nyy^y^ »*^>ra— h\ 

[0 18 3] *tz, fi^<0#*-£*rfflg<&*:tf-r 
5fi^#<0*«0>#fefcLTtt, BKiJ:acfc*s#*L 
V\» 

[0 18 4] ^tt^/^-Hlci^^^^rS^c 
tt, !IW#B«»(td*i-6rfc***U\ 

[0 18 5] *BWfcfflv^fe*b5««^B«WfcLrtt 
WcMBttftv^ r*/*B*MB, iBBft:** i§ffi§£ 
b, xtfuKy^^B*«i***na. 

[o i 8 e] mw£T*/%mmikLxn, mesh* 

fctt-CttftV^, 2, 2' -T9\** (4-^h^>- 
2, 4-^f/W<l/D^h!J/U) (VAZO 3 
3) , 2, 2' -7i/tr* (2-7;^7 p n/y) Z 
tBBjft (VAZO 5 0) , 2, 2' -7*/^* (2, 
4-Wf;W<l/P-HI^) (VAZO 52), 
2, 2' Wy^fn=FJ/u) (VAZO 

64) , 2, 2' -7/^-2-^f/^fn^F 

y^ (vazo 6 7) , i, i-r^tr^ (i—>^ 

D^fy^xMJ/P) (VAZO 8 8) (£T 
DuPont Chemical "Jfg) , 2 , 

2' -T^/tr* (2-y^n7 p nb>/Dt e ^hy 

. 2' -7 s /tf;* (^wy^fi/- 

h) (v-60 1) (ft*#aiJ:9A^t6) StfStf 

[0 18 7] B^ftBBfbttBttfflfc LTtt, 

/W »Rfls9*n>f/K iBBftrJy'WVK 

— (4-t-y^vVv^D-. 

^^/W) *^*>^ — h (Perkadox 

16S) (Akzo Nobe l^bAf "ID , ^ 
(2-^^/^^ri//U) /^-t^V^- K t 
-^yU/<-t*'>^<U- h(Lupersol 1 
1) (Elf AtocheraHAfTO > t -7 
^/W<~**i/-2-^ s f/l'^*V-;=^-- h (Trig 
onox 21-C50) (Akzo NobelH 

[0 18 8] agttSBKttflififllfc L-Ctt, K^^tl 
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<D**wgm*mi- h y $j*Rxfwmst*m*r by** 
[o 1 9 0] i&vmmitirxn. m&isti&t>wi* 

fh77x^/H, 1, 2, 
[0 1 9 1] ff*LvMR7^*^BI*6at LTtt, r/ 

5 0 »cff*u*t><owu 2, 2' -rye* (y^vu 

iffi? (4- t - v^vuv^ n^*S//U) 

[0 l 9 2] *«W^fflv^H5fRPB*&SiJll««IW(c^r 
£*>J:34*tt, R£f*£*t*v>as, 

tf*y ^-H**©-^** 1 0 0fig«£ Lfc«^ 
\cmo. 0 1-511^ £0#*L<fcH&O. 025 

[0 19 3] *«Wo|R»ftttjia^ft*Si{k$*5^fe 

*L fi<&# (I) Xt«B»*n*{b^**©aiSJcJ:9 
0 c C~-2 5 0 t C^«ffirtdS»*L<, 
7 0t~2 0 0 c C^iWJ:!)KU\ 8HtB*IH 

y-^ym-f/nf;^^hm7y> y- 



y - 7 ^ ^ h H V 7'n ^^r'>i/7 ^ y ~7 

VWf'A'i?^ h*v'v'7>\ y- (2-T S y^ 
/v) 7^y^DtVuhy^ h^r^>7>, y- (2-T 
* y xf;w) r % J-fWWf-frV* h=^>>7>, 

y- (2-7;yxf/v) 7^77 p PfcVUh!;xh^>> 

y- (2-7-;yxf/p) T^y^ntVM^ 
;v^xKvv7>, y- (2-r^y^^/v) r^y 

7 p Pt'^hHy7 P n^v'v/7^ y-^KK^D 

tvn^yy ^^y, n-7x^- 7 ~7; j-f 
nt>M;y h^i/'y^y, n — ^v^-y-r 

-r s j -f o tr/i, h y ^ h ^i/y >i?cdt s ys^t 

y-y/^T'h^ntf/l/hy^ h^»7^ y- 

^w^F^ptvvyf/^y h^^>7^ y-y/u 

# 7" h 7^0 If/M f/Vv^x h ^'>i/7 7" h 

^7^ y~^y^K^r^ntf/l/hyjih^r^^7 
V, y - ^ y K^>yp fcVt-y V **s*sy 

0- (3, 4 -^tf^rv'v'^ u^*i/;V) xf;l/ h 

yyb^v^yv, 0- (3, 4-^#**>^o^ 

7>1; ^^^r^xf/Uhyxh^^y, 0 
-^/l/^^rv'^^^iiixi/Pfc:^ (2 -y h^riX^ h^r 

i/) ^y, N-/3- c*^**^^) 7^ y 

;l/-y-7^y7 P PkWh yy V^O^yUxK 
**s*syym ; fc^/v-h y y Y*isis7>. if^ywhy 
^h^ri/^>7> x y-y^^ y n^/i^=*^:/nb 0 ;M 
f;^h^»7y, y-T^n^/U^-^^nfcVV 

y ^/v h y 31 h 3f v^co e^/i^S^fifDS^#i/ 
y>M ; y - ^ pp7 p pfc>h y y h^r->->7^^^ 
n^y^^yi; hy^ (hyy h^i/^j/u) >r 

5, r^y^tt^y/^y^-> ->y/Hbr^/^y^ 
Wfp7^yv/7^ y^nyuT^: y^r/w 
^/u->7^ r ^y iy])Mt^]) 3— yn^^^y 
v'7^-l^>7>. ->y/Wt:^y xxr^fcV7y^ 
y^y itfflv^: ^m^o 
[0194] *^i^i^y7^^y v^satt, 

9*. ^itt^y/H^tt*x;UM^l OO^IC^ 
0. 1-2 0gCOffiHTffiffl$^5o $H-> 0. 5 
-1 0«<0jfiffl-ettffli-5OdS»4Lv\ *38W©8Mk 

ttia^ifejc^bp $ y >^ y v#H©j»*wu 

^y/K ^yai^x/K /jfy^^uv, ^y^Dtfu 
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[0195] *>y^*yzf}) >y$mft<oMc#mtLx 
y-^«HB, ait T**Asf-9*-vm. %%m#» 
[0196] ±maam«*mn i wmwv&m ux 

[0 19 7] S^tttt^^ffig^^ii*. #&W<0 

— «ss; <i) * (6) ■esJtis^st^Yo 
<Rra«i>**wo«fttta*«^tt, 

■f L t> L ft tttttf ft 6 4 v > t tfmtft v \, *IMM t 
4/7* u—K (2-^^vW^ri'yV') ;7*w— K 

^y 3— /Wtf)r£;*7vM® ; h y ^ U^i/jj>^73i— K 
y v h»x^r;ug ; tfy^uv^zKy-a-p^A' 

^f^ys^y ; #y -f#*j&^ ^y^ 
^(D/K y y *—>v t zfi b # y 7vu# y 



^^r7 y ^I^O^yMFox^^^prflXm ; 

[0 19 8] 4d»-et)ft¥*&4H-*5 0 0-1 5000 
Sifcfcfc* 4 

[0 19 9] ±Br»5»™R©*TOHF*tt, 5 
0 0—1 5 0 0 0iiB«Ufc#. 9*l<tt800-l 
OOOOTfc*}, <fc 9»*L<Wtl 0 0 0 — 8 0 0 OX 

fc, 5»*Mir*6fc»«#*<49, ff*tt#iB< 

ft So 

[0200] ztib<Dm&*»imm<Dih-e. 

=/w*fi^*^«tJ-et> o**> r^y/u»fi^^»* 
l<, y^*fi^^s$e>jc#*Lt\ rcor^y 

t>©^ «ssai!r^yA<#y-e-«s:*rf6rt^ 
ta. s^r^y^nrasjtt^J^^tbffJSrtt 

Jfl*T (USP4414370. ^§^H8 
5 9-6 2 0 7, #^¥5-58005, %fffl¥-l ~3 
13522, USP501016 6) icrf^SS^n^fc 

ms^ixftv^jicE-frrtfiups/y-x^itrffeixa 

(X3B«»1 9 9 9^1 0£*#JH) o ftfe^)^ 
<, fitt*fk^RTtBftri:d»6»*L<. 3EfcWJK« 

fco-ettftv\ 

[0201] g^^2KRI^>»^fi»*ll«ffcK^$n 
ftv^5, «v^i:^»*L<, 1. 8*»W6F*Uf\i 
1. 7OT^J;9»*L<, 1. 6KTd5ftj3»*L 
<, l. 5«Td 5 *e>^#*L<, 1. *$kTi>m\z.# 
^K, 1. 3KT^ftt>#*LV\ 
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[0202] ±BK»*pjsffl«:£tf^ffiari, m&x- 

[0 2 0 3] ^rixe>W2ISM, a^#Kj£«f»cE^ 

[0 2 0 4] *imm*:m^z>i&&<o&m&tt. m&tsu 

ii^tK ^-ju^M^ft 1 0 OSftSI-MLT 5- 1 5 
// m£A± 1 000^ m£lT<Dn+ (11) £>#«$:#rf 

*s&^7\ 7^k em w 

»fttt$/y#* KdW k 

9*i/9J** tr4 % JV±s StA^^s ^i"— > 9A> 

y u 7 r ^ co J: 5 4^tta«tt9a**tf 
[0205] rftb5lsi»t©5*>'eHtttl»tts/»*, y 

[0 2 0 6] :nf)^t««^»$r 

ft*#£8s*D-?#£o ft^Tt, Jfc*E« (B ET^t 
#5 0m 2 /glSl±, It5 0-4 0 0m 2 / 
g, #*U<ttl 00~300m 2 /ggg^)W* 

^©IW*^ hfc 

[0 2 0 7] ffilttoKv^y *X£4Ufc>J:9Att#i 
4«£LTf*. *HclB££it4v^ 7a-AKVJ* 



*<O1O-C*>5 0**>y ^ttlllON i p s i I «jS 

[0 208] £fc. fi3S*-c#ads*-cfcS«ft;»«r# 
fcv^icfi. iKgHW*>, 

[0 2 0 9] SIC, «»#/^>*.M4, ^®&3g#J££! 

K»*^>i>A«rfflu^»& % *B5*yiLTv*4^» 

n-F^^^y ^H«o«-ai« 7^yy 
jW81^MvO*5. AfMliLTWU KTUUKJfcSJt* 
t©ffi4t^, #:/n>®?> ^y]}/^m, -<y;v^> 

*yv>m. v>¥i»m. yvv^&t. ^y*^ 

*y*A*»©^yi/*viBl|Bi^*vj|L|BflHt*J« 
*3*Jf bit*. r<0*ffi»3#J<0*a.3*tt, K»*;i/i/ 

^AKistfL-c, o. i—2 oaftyo^eH-c^s-rso 

[0 2 10] »Ki|B*r±*lx4v^ $&#A->*A£ 

[0211] -jj. nmmmxwt&tm&voomti 

[0 2 12] fiSKjK*y^>t>A^ii, ^tof-B-9 
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^asr*i-^«atft5, »fc«**ttftir^, 8Mb* 

SrJW*i-*»^lcHt. Jt»S«a>«^l. 5m 2 /gB 
±5Om 2 /gKT<0fc©as#*L<, 2m 2 /gK±5 
OmVg^Tri\§E{C#£L< , 2. 4mVg«±5 0 
mVgWTOD^K, 3m 2 /gai5 0m 2 / 
gKT*t»Kff*LV\ tfc*BWi. 5mVg*» 

[0 2 13] 4*5 % Jt*ffi8W>tti«:, SOS^fei: LT 
J I S K 5 10 1 fcJpCTfTfcofcffiftSBS: (» 

&> ) \c±zmfem^?o mi£®®ki,xte. B,mm 
f^3f»ojt*ffiaa«»s s - 1 o oitffl^sow 

[0 2i4] rttbo^s»tts«j^n^i:r«ft 

-CW8LTt><fc<, 2«£U:&#ffllTt>J:l\, ttttllK 
1. 5m 2 /gK10lf«»*^>!>AtM«»* 

[0 2 15] *»«-8rffll^»&^«*Dfl:W:, tf-A^ 
I^lOOli^lt, ^««5~1 0 0 01 
*a<©ttH-Cttffl"f5©i6S»*L<, 2 0-50011 
a<Z>»H"C*fltffl1-SOASJ;i}ff*U<, 4 0-3001 

mat mm&%&<D&m®%:&ftftx*%\,^ t&h*>. 
i o o omm&zmz-z kmmimm^m^mmm 

[02 16] roipftftWSfif (U*T^/w-vi: 

SSfSWj (CMC) lcEtt*ixTv^J:5^, 
lmm£TF, 9*t<li50 0/imOT, 5K#£L< 

»2 o o vm&T<ommmhzw*GmK<D*t&'?mdL 
£tiit<p£mimfbtiz>o nttmtfi. o g / 

HKteO. 5g/cm 3 am5«'>tS*tffllr^ 



[0 2 1 7 I l9fSMa^/</i— Vi: IT, 1»*/<A- 
ft, i/7Xs</U— >\ /<—y^i K jfy*s<A — V, 

-^Ai!!<D1r/l^* — Z- 2 8, EMERSON&CU 
MING»MICRO BALLOON, PITTS 
BURGE CORNINGlOCELAMIC GL 
ASSMODULES, 3M®WGLASS BUBB 
LES, i^U LTM^SS^Q-CE L, 

^t^yhSOE-SPHERES, 77>f75y>' 
a/W-ytlt, PFAMARKET I NGIS^CE 
ROSPHERES, FILLITE U. S. Afgtf) 
FILLITE, TVUS t^/W- V£ LTBgfijmXSStf) 
BW, v?;U3r7/Vwy^L-CZ I RCOAK^HO 
LLOW ZIRCONIUM SPHEES, 
ww-yt LTSSffc^K* U#*73i7\ GENE 
RAL TECHNO LOG I E S 7 ^Tri* 

[0218] 1!httVm'<A^>k LT, jRHftttttffi 

<d/vw- > k ®&mmm<o'<^ >#M»-ct % mm 

flsttGWu— >\aty x J -;wvu-y v ft**//*** 

V, ^!)^^7^n-;WVi/-y, 7f l/y-7 

[0 2i9] rixe>^>*r«*^/i— ywA*«i it, 

7x.;-;vs<;v-vt IT^ty^wq KSS^UC 
ARWPHENOL IC MI CROBALLOON 
xjK^r^l^-ytlTEMERSON&CUMI 
NGKcDECCOSPHERES. BSfc/W'— LT 
EMERSON&CUM I NGSOECCOS PHER 
ES VF-O, *9 W<A^- >k ITDOW CHE 
M I CALfi^S ARAN MICROSPHERE 

s, 0*7^7^yhi!^^^yt;K ttiiffl 

LTARCOPOLYMERSK^DYL I TE 
EXPANDABLE POLYSTYRENE, BA 
S F WYANDOTEffiW EXPANDABLE 
POLYSTYRENE BEADS, ^IS^^^UV 
-7^ y^A^y|:tt0*^*^fi(OSX8 6 3 

(p) *k mmztix^z. 
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[02 2 0] ±E^A— ^tt*a-C«fflLTt>ft<. 2 
[0 2 2 1] /VW-y^ttftt, tt(CR££fofcV\*S 

[0 2 2 2] fettHSSlJ^ LTfi#fcRjgS*l*l\^ 
y^/Whyy h*S^>9^ Vttfl'V* 
i/V7V, h!)^f/M F^^>7^ n-z/nlf/uh 

V. v-T^/yntVPhU y h^7V, N- (0 
V, V-^WyhyD^h!)^ h^7^ v- 



[0 2 2 3] fy /-/lx£G{k&V!)<D-lXhZ>#*ft 



1\ TIBIAL fcfc-g^, 

(CH 3 ) 3 SiOH. (CH 3 CH 2 ) 3 S i OH. (C 
H 3 CH 2 CH 2 ) 3 S i OH. (n-Bu) 3 S i OH. 

(sec-Bu) 3 Si OH, (t-Bu) 3 S i OH, 

(t-Bu) S i (CH 3 ) 2 OH. (C 5 H n ) 3 S iO 
H, (C 6 H l3 ) 3 S i OH. (C 6 H 5 ) 3 SiOH, 

(C 6 H 5 ) 2S i (CH 3 ) OH, (C 6 H 5 ) S i (CH 
3 ) 2 OH, (C 6 H 5 ) 2 S i (C 2 H 5 ) OH. C 6 H 5 S 

i (C 2 H 5 ) 2 OH. C 6 H 5 CH 2 S i (C 2 H 5 ) z O 
H. C 1G H 7 S i (CH 3 ) 2 OH 

i-y^/vm^m-r. ) m<D£ot£ (R n ) 3 S iOH 

&<D7^*,^££fcf3T xmt>Tzk&x$ 

[0 2 2 4] 
[flSl 5] 



o o 



-CH 3 



H a C 



/ ^ \ 



OH 



CH, 
H 3 C V t* 
Si-O 



Si 



OH 



h,c s o-si s 
H,C ch, 



CH, CH, 
HO O-SI-O-Si-CH, 

ja o o 

HjC "b-Si-O-SI-CH, 
CH, CH, 




SI— O O— Si . 

o Si P 
\ / \ / 
S-O O-S1-CH3 
H3C \ I 

CH, OH 



HjC HiC v / CHa 

Si-O 0-S«-O w CH 3 

O Si Si 
x / \ / \ 

Si-O O-SI-O OH 
H3C \ ' N 



[0 2 2 5] 
[{hi 6] 
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[0 2 2 6] 
lit 1 7 ] 



H04si-0-j[j-R 



CH 3 

HO-{Si-CH 2 )^-R 
CH 3 




n 



HO-(Si-CH 2 )^-R 




CH 
HO-{Si-<\ 



CHo 





CH 3 

Si-CH 2 CH 2 f 
j n 

CH 3 

[0 2 2 7] 
litl 8] 



-37- 



CH 3 
HO-{Si^CH 3 
CH 3 




H0-(Si^CH3 




[0 2 2 8] 
tftl 9] 



CH 3 / y CH 3 
HO-(Si-0-(\ /)-0)— SI-CH 3 
CH 3 CH 3 



CH 3 CH 3 
HO^Si-0{CH 2 )-0}— Si-CH 3 



I 



m n 



CH 3 

©5%TE-jl!« (4 5) X&£tiZ><k&mW£L 

(R 58 ) 3 S i OH (4 5) 



) r 27 h, *^m. ^/^m. v-frm* t 

[0 2 2 9] A^*MM-C%9> 
5H*0/h<*l> (CH 3 ) 3 S iOHWjff*U\ 

[0 2 3 0] ±IB, ^l:i»'>7/-;H«:tt 
«K£ J: 9 £ ft L > n £ gjg-r 5 - 1 ic J: 



I 



CH 3 

(45) v&ztiz>it&mw*i>i<\ mx.it, mm 

fcSftftfett^ttftv^ «5Ei-<5i5 4-««: (4 
6) ^Sn5ft^*K^^TE«>ft'&*«:*»fS-t 

[0 2 3 1 ] N, O-Vx (hy ^;^!)^) Tir h 
N — (MM3v^>y/u) T-fehT^K, 

(hy^^/^vy/v.) hy7;^nrth7^ h\ n- 
h y ^f/^>y;uh y 7/vtD7t hr ^ 

(N, N-^f^7^/) h^f;^>7^ (N, 
^v^yifV, 1, 1, 3, 3-fh7^^^>7f 

>WM*. 2— ^/w^MJV — /v*) h y y ^vuv y 
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^ h^fo-^o^hy^ (hyy^vwy 
m itm. -o*:ny*y i — )V(F> h V ^ (hv*^^ 

fvWD/l') ffcfe, (CH 3 ) 3 S i NHS i (C 
H 3 ) 3> (CH 3 ) 3 S i NS i (CH 3 ) 2 , 

[0 2 3 2] 

[{b2 0] 



,0-Si(CH3) 3 
HaC-C x 

N-Si{CH3) 3 



(H Z C)& NH-C^N- Si(CH 3 ) 3 



/^N 



F 3 C-S-0-Si(CH3) 5 

/l>m<Dmfrbte (CH 3 ) 3 S iNHS i (CH 3 ) 3 *S«r 

*K ±saft^*K^»cTiB-«a; (4 6) -exsnsfl: 

LV\ 

( (R 58 ) 3 S i O) n R 59 (4 6) 

<. SblC^^»*»*LV\ (R 58 ) 3 S iltt, 
3fi©R 58 ^"C^^S-C*)S h y *7A'i/9A'&& 

[0 2 3 4] ±ER w ©4*fc**IStt*«4#fl:A* 

A\ n >K i-^/— A\ 
y— /K Ti—*9 9J — A\ 2-^/W^**y— -fK 

;k #jf ^93-^, ^ytyv, hy 

— /HB ; 7 3i y —A\ * u /K tf ^ 7 y -;ua, 
fc Kp*yv»©7*;-/H; INK* ^nk't 
7!>y^». ^rryy^ 
r*y/v», ***9Mk* itu^fym. yy- 



f^7^;u», h y ^ y y hIMFOftA'tfviNI ; 
r v-^-r ; y fvur ^ >\ >*y ?7ur ^ v. ^=r^T 

S N, N' -^7*^R*#<0«*S; 

r-fch>\ rtwthy, 2, 4—^^^ 

[0 2 3 5] ±E-«S; (4 6) "C** ft 

1-5 r. t & x *) i mossy y -/v««r*-r sa: 
h y y 3vi^> y /w* p y K^y ^ ( t 
(r 58 ) 3 s i&ttb\c^usf>mm(om&*mtR 

rftbfcR£3ft5fc<0"Ctttfcl* (fc 
fcU R 58 ^±^Lfct>c0<b^T^^> o ) o 
[0 2 3 6] ±ffi-«5t (4 6) T^ftSffcg*** 

ttttfcflfirrsfc* ryo^yhy^f/^y, n, 
o-e* (hyy^/uvy^) 7thru\ n- (h 
y^f/^yy^) r-trhr^K. tf* (hyy^/^y 
a-) hy7;utDrtF7^h\ N-^f/^-N-hy 
^f;^>y;!/hy7;utnrth7^ k, tf^hyy^- 
/^>y/^ig, n- (t-yf/v^f/vyy^) n- 
y^/^hy 7^tP7t hr^ k, (n, n-v 5 ^^ 
r^y) hyy^ui/^v, (n, n-^^t^: 
y) hyy^A->7>, ^**^^^>9ifv, i, 
l, 3, 3-t^ hy^^/^>y^>. N- (hyy^ 
/v^y/u) -rs^v-zK hyy^^y/why^/^ 
p^^y^/i/7t^h, hy ^f;wyy;u7x; ^r^y 
K, n-^-^^y-/Kobyy^/^>y;Wb^ 2—^ 
f-y^^-^y —;v<n v y y y ^ y -t y > 
ohy^ (hyy^v^y/^) {b^> hyy^n-A-:/ 
p^yt^Fy^ (hyy^/^>y/u) ft:^/, -<^^^y 
*y b-yi-cohy^ (hyy^i/y/w) fbfe, 
^ y ^ y b-Aox h7 ( h y y ^u^y ao ^ 

[0 2 3 7] *fc. ( ( (R 6 °) 3 S i O) (R 

61 o) 8 ) t z-?mt>~rzt&vzz>£oKik&®, CH 

3 0 (CH 2 CH (CH 3 ) O) 5 S i (CH 3 ) 3 , CH 2 
= CHCH 2 (CH 2 CH (CH 3 ) O) 5 S i (C 
H 3 ) 3 , (CH 3 ) 3 S i O (CH 2 CH (CH 3 ) O) 5 
S i (CH 3 ) 3> (CH 3 ) 3 S i O (CH 2 CH (C 
H 3 ) O) 7 S i (CH 3 ) 3 (^, R 6 °teP--£fcW:m 

«jE(0^m"C\ sill -6, sXtli5£Lb. — 
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[02 3 8] *ifttfc&-rZZb\C£')#*ftlCim<0 
i/yS -/vmt:G-r 6fc**«r£j8 L»*ft£*©*-C 

a*^*«c^i-5flHt*«*#ft;«*tt7 * y 
SL S£7^ KSRtf7^3-/H*ff*K, JStt** 
7 * y -/MKtt i T =» - 

[0 2 3 9] iEOfk^t-Cfi, N, O-tf* (h 

yy^/wy/u) r*hr$K, n- (byy^/^>y 

# y — h 5 y f-yi/i/ y /vftft % 2— if/i^ 
*u-y -/i/o h y y fvi^> y /Mfcte, ^ytuyoh!) 
* (Fy^f/^>yyv) ft*. ni^fp-^D/o 
<DhV* (hyy^/^>y/w) ft*, h 
-whM (hy^f^>!)/u) ft*, 'O-^y* 
y h-y^ox ( h y y *vi^> y m l 

[0 2 4 0] ro*»tRJC-r5r^lcJ:r)»^rtlci 
fl*>*>7 y -^S«rWi-5ftfi*«r4* U»5ft^« 

y -yH5**ri-Sft-&*tt, ±&<o <fc 5 tr=A#flte 
*£>5R«tt^ y yuS* £ 1/ X *) Lfc p * 

i*\ 8ift*l-*ttttSr*x.TV^»t©tflBe*ixS. 

[024 1] ^7;^WIt^^ttW> ££ft* 

#ft-&ftra* r~ i o o figSBic** ur o . 

l-50fift3. #*L<l*0. 3-2 0113, £b 
(C#*L<f40. 5~10li»Jt«3T^5o 0. lfi 

ft«i»»tf fi sao»*as»M\ s o * t 

[0 2 4 2] i^7y-/l^#ft^*Srlf=./^a 

co«ss^ic«ap t> j: < . «ftttart«off»«pt* 

<^*ytttt-Wfl (*M&Jt») >««o«fcttlW 

fcWcT-* ytt#**0 (£Jxl&Jk3J) SrSKUDLrtfi 
v\ 

[0 2 4 3] *fc, StlteJhffli LTHt4M:IW6Sil4 

^r7!i vK^y *a^&jb*«s^#w 

<*«sfttt*ft>*»wo«fttt«**fctt. 
i:t««tttiw«aDLtt*v\ *«fttt«Mrt 



*£U asftftifoiwtttXftSrii'atc-e*)*. - 
o*«fttt«Wt*aan-r6 r. £ ic<fc 9 . flKbttttrttt* 
«ftS-£fcB<D«fttt*ffi©tt#tt GM^y^t)^ 
9) S 0 r©*«fttt*Rtt, 

sa-eftM-rsriicioaft^^artAs-e^s 
*wre*a. roaoft^idtt, *y=* 

tf* *m*r* !)*7M\&to* #y*>f&B*fcr~/MB*> 
av^Htr ^ Kft»it«^*rf fens. 

[0 244] ^fi&fpr * y /ujRft-frtttt, TK-tfta; 

(47) -e*£;h,s*«MiSfc#+3¥*ft, *y=^ 

CH 2 = CHR 62 CO (O) - (4 7) 

R 62 !!**, #*ftl-l OOT/^/uS, air 
— 1 0O7 y— ^S*fctt«*»7 — 1 0(DTy;V 

[0 24 5] ^Ft&frX * y frmt&Vo't LXt±s 

3-/i4jE<Dfi»^sr^3-/u«o (y*) r^y/wgs 

xxr/^i ; hr^7my-^A, -*y W*A1M?0>» 

^) r ^ y /i^Rai^^^s ; ±mt>tf y ^-^^-e^s 

Jc*»S«:WtS*y^-x/^yaJ— £*WSsKy 
TfrXh Z> y t* fcf ^yi^** y -r— $r 9 v 5 

r t ct o » ^ y y ^-/p, 
iffljjsjK y ^^x^-e*«stc7K»ss:*-r5* y 
/i^*y*-/K *«3&s^^3R*>4v>Ht (y^) r^y 

^CO (y*) y/PK^^x/Ufg ; ^7x;-;VA 

m*/#7v9®s<D=*x*uw$ib (y^)r^y/w 

h^^-y =f^-«; *y^-- /k ^y-ry^>T^-hio 
J;tf7K8£g^f (y^) r^i/-h?^«: 
ti^towbnsd^fjc^ix^vjis^itf (y 
*) r^y/vg^^ri-^^u^^r^y u~h^^y=f 

[0 2 4 6] #y^A»lf^»ttt, i/^^-f/V 

[0247] r^KftWBtt, r^KSS:rt*si:-t-6 

(H8fq4 7¥3fll7 BWfc 9iH^SUUKaXfT« 9 
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[0 2 4 8] ±U<n%mt&.®W<r>*-Q\t, 

[0 2 4 9] ytmim®mt*. tr=/^s^fri o oi 

!:g|$K*j-LTO. 0l-2 0iiSKratW^l 
v\ o. oiii^l-CfiM^/J^<, *fc2 0fi 

■c#5. *»wi-*5«tasft»fb«fttt*Ktt. sat 

m^T^rtic i 0 mMH-« r i k: J: *) 8Mb** a r £ 

[0250] m%mtmt\stmnk int 

;Ha4HlT/M^ K»JB ; Rttttid J: 9 3Hfe$ti^r^ 
y^*fi^fr. ^#*V*«flBs is9=*->ffim; 1, 
2-jK!)^> J xy x i, C5 

ft* if) 4if^»*Mf»i:LT*rfb*t6. ^.tibOoh 
[0 2 5 1] ±EjKtt^>*m^ft«>*#«i: LT 

tt, -ft*J=-^ ^dp^ ^fyyi/y, i, 3- 

i £ i: ft $ £ ? £ 

(^Wyftttfc #^HAfflMMtif) ft if 

[0252] SMMbKftttlMttt. *reJBi*-ct>J: 
<. 2«fiLh*r*JHLTt>J:v\ Sfc&ftQMURfttt* 

K^ir-i: LTtt, t7r^/V^ > 



[0 2 53] £ftlWMHttt*«HU tf-zi'Sfi^tt l 
OOHStSUO. 0 1-2 oMfflftftrt-Sfl)** 

o. onia*i)itttawh*<, *fc 
2 ofifigp«r®x.s tm&r4>m&w#m&z 1&$> 

<»ftBSJt»J>*»Wo*fk<tiBrtftlctt, 

gith&feik] (2 3 5-2 4 2) ^tC|5i&£ftfcS* 

[0 2 5 4] ffixtf, MARK PEP-3 6 x MAR 
K AO-2 3*©f*x-f^3R (W^ftltTf 

*T-*^ft*tB , I r g a f o s 3 8, Irgaf 
os 168, Irgaf osP-EPQ (B±V^fht 
B*?s<#4 ¥HK) «fc 5 ft 5 v*BMfcfcJh*MSs# 

^Ife>*i3 0 £HTK:«LfcJ: iftfcv^— K 

[0 2 5 5] t y^- K7x7-;^ft^it Ltfl, 
^*WJCW:aT^<>O^0i|^-eg:5 o 2, 6-^-te 

rt-/^-4-^f^7i7-;K 2, 6 -v- t 
e r t-7 r f;^4-xf;l/7xy-;K ^7 (XttS* 
XteMO (o/^>^) 7x7-/K 2, 2* 
-^UixfcTX (4xf;I/-6-tert-^7i 
yu) % 2, 2' -^UVlf* t 
er t-^f/P7x7-/U) , 4, 4' -^Ux^tf 
* ( 3 - ^ f 6 - t e r t - ^^7 x 7 , 
4, 4' (3-^f/V-6-tert-^f 
WiZ-A') > 2, 

2, 5-7-tert-7;WFn^; 
V. MJoi^UV^y =i— /U-fcT*- [3- (3-t- 
^f;u-5-^f;i^-4t Kp^i/7xx;i/) ;/u trtf- 
*-H . 1, [3- 

(3, 5-i^~ t-^yl—4-t Kn^r-f^a^yl/) 
7 P Dt't^-h] , 2, 4-fc**- (n-^-^^/^ 
^") -6- (4-b Knaf- i/- 3, 5 -v 5 - t 

r~yy) -l, 3, s-hyr^y, ^x^y 

f^-rF7^ [3- (3, 5-^-t-^/l<-4 
-fc Kn^ri/7zn^) ^cW-H , 2, 2 

[3- (3, 5-Z?-t 
4-t KP^r^7xxyU) 7 P ot°t^h] , ^^^X 
3 - (3, 5-^-t-yf;V-4-t Kn^> 

t*^ (3, 5-^-t-7f;i/-4-tKn^>-tK 
P^t"7;K) . 3, 5-v>- t -^/W—4-t K 
a y-^y^;V7 ^- ^ y h - v^ai^^jij^x 

/K 1, 3, 5-hUy^-2, 4, 6~hy^ 
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(3, 5-5*- t -Zf*3-fr- 4-fc Ko^^y^/u) 
If* (3, 5-^-t-^-4-tKo 

(3, 5-5*- t -^/l'- 4-fc Kn^rv/^y^/U) 

^y^r^^-h, 2, 4-2, 4-tr^ [ oa-^/u 

o-^^/-/K N, N* -fc*J* [3- 
(3, 5-^-t-^f;V-4-t Kd^>7x^) 

^ntr^-^u] t K7^y, hy* (2, 4-^-t- 

y^7x=/P) 7^777^h> 2- (5-^^/1— 
2-fc Kn+S'?*—/!') ^y/M)7'/-;K 2- 

[2-t Kn^>-3, (a, a-5*^/W< 

Vi/yu) 7 m ^/U] -2H--<yyh!)7V r ^K 2- 

(3, 5-5*- t --f^-JV- 2-t Kn^i/7x^;W) 

^<y;/hyr;/-/K 2- (3-t-y^w-5-^^ 

yw-2-fc Ko^r5/7 h y 
ry—/K 2- (3, 5-i/-t-yf;V-2-t Kd 
^v^^^/V) 2- 

(3, 5-5*- t -T^/l— 2-fc Kd^v/7x^) 
^V^byr^-yK 2- (2' -tKP^>-5' - 

-3- [3- t -r/^-s- (2H-^y/MJ7/ 
-/u-2-^/u) -4-t Kd^V7x^] 
^h-^yxfi/y^ya-yu (#-7-i;i&3 0 0) «>: 

fr, 2- (3, 5-5*- t-^yW- 4 -t Kn*S"< 
>>?/U) -2-n-^/^n>®?fc*^ (l, 2, 2, 

6, 6--0^^^-4-t°-<y 5*/W) % 2, 4-5* 
-t-^f/U7x^-3, 5-5*-t-^^-4- 
fc Ko^^V^-h^^tf t>*x5o 

[0 2 5 6] ^p a a^T*m^ff> 7^75/^ 200, 
7^M-17, ;^7^^SP, /^77^SP- 
N, /^77^NS-5 X ;^77^NS-6, 7^7 
y^7^^300, ;^77^NS- 

7, ^7>^DAH (£il±V^iX<>*rt«f»{fc*XJS 
£!) > MARK AO-30, MARK AO-40, 
MARK AO-50, MARK AO-60, MAR 
K AO-6 16, MARK AO-6 3 5, MARK 

AO-6 5 8, MARK AO-80, MARK A 
0~15,MARK AO-18, MARK 3 2 8, 
MARK AO- 3 7 (£Jt±l^-f ft t>T "rXT—Uxfc 
¥W . IRGANOX- 2 4 5, IRGANOX-2 
59, 1RGANOX-5 6 5, IRGANOX-10 
10, I RGANOX— 1 0 24, IRGANOX-1 
035, I RGANOX- 1 0 7 6, I RGANOX— 
1081, I RGANOX- 1 0 9 8, I RGANOX 
- 1 2 2 2, I RGANOX- 1 3 3 0, I RGANO 
X-1 4 2 5WL (K±V>-fttt0*^<^=¥- 
M) , Sumi 1 i zerGM, Sumi 1 i zerG 
A-8 0 (^±V>"fftt>ftSfb^©) *tfflB*-otS# 



[0257] &{tM±iawk»r*%&imbftm lt 
mtv>)tMh%&fem*m&\.xhz><?*\f>c 3 5 

3, ^t*yB7 5 (a±V^f*tt>B**-/<^*- 
[0 2 5 8] SftB6±»]Ottffl*«L, fc^/l^m^ft 1 

0 omfi^tc^fLTO. 1-1 oMaoffiffl-c&sr. 
fc##*Lv\ 0. iliaj*l-c(j;iilx^fti^ 

(2 3 5-2 4 2) ^Efteixfc8*ot>(0 

[0 2 5 9] #teR£ttS:h,ftl^ 36*36*10*1? 

P, ^^V2 3 4, f-^lfV3 20, ^tfV32 
6, ^fy3 2 7, f^fc*y3 2 9, ^'fy213 

5 7 7$<DJ:54h 
CHIMASSORB81^i9/^y 

/7x/y|, ^^tfvi20 (B*7v<*f-f*HH) 

1 0 2 6 0 ] £fc, fc V^- KT S >SWfr&&t>#* L 
^/U-l- (2-t Kn^r^yxf/u) _4_ t p t3 ^> > 

-2, 2, 6, 6-rh7^f;vtxij>;yiiA^ 
#y [{6-(l, 1, 3, 3-fh7^Wf/H 
T^y-1, 3, 5-h!)7^y-2, 4-5*^A0 
{ (2, 2, 6, 6—r h7^^/W-4-tf^y 5*A4 
^ y } ] , N, N' -IT* (37^7/dW ^ 
U>5*T^^-2, 4-fc*^ [N-7"^-N- (1, 
2, 2, 6, 6— 0-^^-4-t?-<y 5>/W) T ^ 
y] -6-^n-l, 3, 5-b9 7i*y«^», fcT 
* (2, 2, 6, 6-T h7^^V-4-tf-<y 5*/W) 
■fc/^— K n^^H-lf^ (2, 2, 6, 6-7^7 

So 

[0 2 6 1 ] Bp n p*tfx.ll, tV6 2 2 LD, ^ 
*tf>'144, CH I MAS SORB 9 4 4 LD, CH 
IMASSORB1 1 9FL, Irgafosl68, 

(K±V^i*tttB*f-^>f=¥-«) , MARK LA 
-52, MARK L A— 5 7 , MARK LA-6 
2, MARK L A— 6 7 , MA R K LA-63,M 
ARK L A— 6 8 , MA R K LA— 8 2 , MARK 

la-8 7, (K±t^-rnt>r^*r-^{k* 

St) , 7 t7-;HS-7 6 5, 
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■0V— /H-S-2 9 2. f/-;HS-2 6 2 6, * J 
— 114, f-y— ;HS-7 4 4, ifV— A* 
LS-440 (^l±^-ftlt>Z*Sa) ft^fl/^S 

[0262] n^nmftmywLfflt t ft ^ >^ 

[0 2 6 3] **S»tt«»»tfc»ftWJh»4:»«LT 
[0 2 64] 3fe3cS»J<D«ffl«tt, tr~/l^ffi^ft 1 0 

»»Lrt>j:v\ z<D£?tj;mm<Dmt Ltwt, tzt 
tat. mmm. mimmmxi 
±m. %ftmmm. &m*mmm. **s>9siojs± 
%l 9 >^mm^fm. mm. k*k %m 

[0 2 6 5] roj:5ft«in*©*#«tt, fcti^ 

9 6 5 9f, «^¥7-l 0 8 9 2 8^ 
*§BBB 6 3-2 5 4 1 4 9^ 4#PIBH 64-22904 

[0 2 6 6] **W«)«ftttfi«ftWt. t^TOgE^ 
#«rT»E**#«#U *X«S«t©a«lcj:9a! 
{bt&lOi&MbLxmH,Xi>&<. WBBfcUXM 

* > t a^*art*sr«ffl»ica^-r 5 2 

^ftlcfflEffllSr c fc K J: 9 flMHg«*ff:£3» 

<<8MWfc>> 



assm* «auu»m. *5<fc 

[0 2 6 7] 

imam bite, »««A#tt*siit««rH«wifc 

[0 2 6 8] TE*ilffl:fcJ:t«t*«* rgpj 
r%j **i*h, ra»^j rggo/oj 

[0 2 6 9] TE30S«*K rftsps^Sj J3 J: 

11, y;w^$x—>3^n-7h^77-f- (GP 
c) «rflv*«ip*y^^u>1MH6k:j:9j|[aLfc. 

JgLfc*><0 (s h o d e x GPC K-8 04;Bgfn 
1X8!) , GPCgiilt^no^W^^, 
(WMD 

(2 5 OraL) Ml 0-^y^irV^ (1 5 0 g, 
0. 814mol), ^D^-tert-^h^K 
(9 1. 3 g. 0. 8 1 4mo 1 ) *Mx.. 0 

lOTt«>yfty»* y !> A^#^c 0 

CH 2 =CH- (CH 2 ) 8 -C0 2 " + K 
(BAt^^yfl*- 1 k g) 

(8. 39g. 0. 0 5 8 5 mo 1 ) , T"fe h S/P 

(112mL) ^SAb. 7 0t-C6 0^«Uc o 
rtllCT^y/V^f/V (2 2 4mL, 1. 56mo 

1) , 2, 5-^D^7^t'y^xf/U (17. 6 
g> 0. 0488mol) $rMt^P>lC3 0#ffi#L 
fc 0 ^ixlCMiT^V (0. 41mL 1. 9 5mmo 

1) «raD^Tfi^*BB»Lfc 0 
y V^SrffftoTSlSSriiBlFLftjftSb MJT5> (5. 
6 6mL, 2 7. lmmol) feiDx, SfcSlSHtt^ 
5>5 5»ftH7^yA«^ (8 9 5mL, 6. 2 
4mol) Sri 4 0»*»«-CJDx.fe o 7P9Mtf^ 
<D&M&£h\Cl 70j»nSR*:Rttfc o ^co^GCai^ 
J: 9 7 ^ y yv»^^KOiB»*tt 9 2. 9 %T**>o ^ c 

[1] «r»fc. ^bixfcS^f* [1] 1)9&*Mfr 
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[0 2 7 0] ±ISfi-&# [l] (0. 3 5kg). ±12 
^y-riry&y&y *A (8. 8 5g) XV^f^r-fe 
h7^ K3 5 0mL^7^ICM, S^#H^vT 

wttic3SKT/i/^ mmt^m. *a-i7-K7oop 

EL) Srtfy^— i:>tLt 2 Ow t%3Jl];t, lOOtt 

0, r/^=yHS*«a*# (fi^# [2] ) 

[0 2 7 1 ] 1 LlffS^l^t^ [2] (350 
g) , v 7 ^ h^rv^^t Ko^^ (12. 3m 
L) , *A'b€Wt*f m A' (3. 6mL) , *>J;tfO<ffi& 
1, 3, 3-7^7^^-1, 3-v^b^/V 

fttt, m^cor/^^/wS^LT^e^ifesx i o 
/^fi^tt (fi^# [pi] ) *»fc. #b*bfci;*# 

<DS¥*&3W-&tt 2 6 0 0 0. 1 . 2 "Cfc 

^M X H NMR#ff|cJ;9#&fc<!:C*>, 1. 4<@ 

CuBr (8. 39g, 0. 0 5 8 5m 
o 1) Srftfc*. R«?**rt*S*B*Lfc 0 7th^ 
by/V (1 1 2mL) £flDx, ^/W^^7 0tt3 
O^fflfR^Lfco ItliC7^y/V»^ (2 2 4m 
L) , 2. 5 -^P^Ti/tV^yxf/i, (2 3. 4 
g, 0. 06 50mol) , bV7^> (0. 500m 
L, 0. 2 4 4mm o 1) %toz_, Kfc&ffl1£Ltz 0 7 
Ottmim#Ltt:&h* T^V/^Wty^ (8 9 5m 

D Sri softM-txmmmmrisito mv^m? 

fjWMT&WZ b V T ^ > (2. 50mL, 12. 0 
mmo 1 ) ^rii^PLfCo S&PlteJ; D 3 1 OftfeW&\C 

1, (28 8ml, 1. 95mo 

1) . hUT^> (4. OmL, 0. 0195mol) 
SrJlPx., §ltRf?7 0 , C-e2 4 0»JnHIS«#Lfco 

(fi<£# [3] ) fcftfc. fil^# [3] <D$k¥ 

20000, ^s»*f* i . 3 -efcofc* 

SjS^2L^7^77^^lC, m^fr [3] 

(1. Okg) , £JB«»#y** (3 4. 8g) , 
N, N-^fA«T§K (1L) Srtfcii*, 
^T7 0t:-Cl 5«fflffl*&»#Lfc. JD««ffiTT?N, 



©*P^*^S*+*r*lc,fc9«£# [4] 

[0 2 7 2] WMFtt 2 L*Jt7 fi^fc 
[4] (lkg),SS7M (2 0 0g, S«f 
Si, 3r a — V — K7 0 OPEL) , Y)V^y (1L) £ 

tt&*, ^umifcT lootts. 5 mwmts&t L 

vSr«ffi«*-r*rt»j:J:9S^* [5] «r»fc. 
[0 2 7 3] lLiffB5»BM*#[5] (720 
g) , h^^/H: KD'>7> (2 7. 6m 
L) , ^-/Uh^SjX^ (8. lmL) , teZTf0m& 
&<Dl f 1, 3, 3-7^7^^-1, 

Ate, fi^cor/^^/^Sic^LT^yHt-esx l o 

A-SRS-g^ (*<£# [P2] ) £#fc 0 ftbtiitM4# 
©ftWM^SttGPCME WMf^M) K<t 
5 2 3 0 0 0, 5HF-ft£«ttl. 4-CfeofCo fi^l 
^H-Sfc 9 !C3»A*ixfcW©'> y ^lOftS:^ N 

|C, CuBr (251. 8 2g, 1. 76mol) &{t 
SlSSSrt Lfc 0 T^h^hy/u (3 
3 6 0mL) SrJDx., 6 8t"C2 0»M«ffLfc Q ^tt 

iCT^y/U^^ (6. 8 0L) , 2, 

T^kV^xf/l, (5 2 6. 7 0g, 1. 46mo 
1) , b } JT$> (12. OmL, 0. 0 5 8 5mo 
1) **Dx., RJSSrBM&Lfc 0 7 0t«jB^l4^ 

£>, TtDfVBcf'j-fr (2 6. 8 0L) £2 0 4#;Ht 

x&mmciSTLtco v/>wt^^mrm^ b 

!)7^y (36. OmL, 0. 1 7 6mo 1 ) 
1t 9 SJSBB»J:9 3 9 74>fija«^l, 7-^^^^m 
y (8 6 4 0mL, 58. 5mol), h!J7^y (1 
20mL, 0. 5 8 5mol) ^r^^:, 8 0tT2 4 0 
#*I#fc«#Lfc. ^tFy7^y (8 0mL, 0. 3 
9 0mol) SriilDU 9 OtT- 2 4 0£HDJR«#L 

[0 2 7 4] KJSfi'&ftSr h/uxytftRU, 

T^4r=/i^S*Hl[^fl: (ffi^ [6] ) SrSfc. fi^ 
* [6] «?^i(i2 4 0 0 0, jH^ft£*l* 
1. 2 1 T'hotCo a«£ffftl 0 Lt/<7^75^a 
(C, fi^ft [6] (3. Okg) , H«*5>*A (2 
4. 5g) , N, N-^fAHfirU* (3L) ^rft 

a*. a»««Ti ootti ommm^mwLtzo m 
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h/Uzo-T'^L/Co h/^>tc^ft@## (K B r 

Lt. 5«^»^^$rSJE@*-r ^> r. t ic i o a-&# 

[7] £#fc 0 

[0 2 7 5] JtiftfffrU 0LAI7 7^^IC, fi^fr 
[7] (3kg) , W Kn*/HM P h (4 5 0 g,i 
ftffc*SL *a-!7-K50 0SH* *s-!7-K70 
OSL) , *i/\s> (0. 6L) Srtta*. «*ftfltT 

* [8] £#fc 0 
[0 2 7 6] 2L^^lCl^ [8] (1300 
g) , v 5 ^ h^-^Tvl/fc Kni/7V (5 8. 5m 
L) . (1 7. 3mL) , *5«fctf0ffi 

1, 3, 3-^h7^^-l, 3-^tf~ 

x i 0- 3 ^S-Cfco/t o HH»BOS**fc«. m&WKOW 

fi^# (S^# [P3] ) £#fc G 
f^filiGPCi^ (tfy^uv&H) ££92 
8 5 0 0, #^A#*Jttl. 4tfcof: 0 
Sfc9fc#A**Lfc¥»©V»A'aio*«r 1 H NMR 
2. sffl-e&ofc. 

GK3t«4) «fBB¥l 1-0 8 0 2 4 9#(ClE*C0iei6 

2, 2-tftfys^£fi^j«iLT f T?VA<m-n 
-^fvi^S^U a^*»(C^ * * y y^gfc- 2-fc K 

y/m-n-^A' (fi^fr [P4] ) ^#fc 0 »?>ix 
fc«**©ftW5H*f*G p c«e (#y*^i^& 

*) 6 1 0 0, 3-e*>o^„ 

[0 2 7 7] ^ttlC>f y^-h^nlf/Uhy^ 

s«rhy^ h*^>y^gic£&LT, hy^h^i/^ 

y/HJSr*+5^^5Rfi^» (S^# [P5] ) 

/Co «^frl^^fc9(c^A^nyc¥*&<7)i/y/uSco 

ftS^H NMR»«fl:±5*«)fc^^ 3. 3fl"C 

(WM5) «««##O2 5 0 L©S[lSfflJ:. CuB 
r (9 23. 3 g. 6. 44mol) SrtfciMK 
rtSra*^>-/WLfc«, T-fe h-hy/u (6 6 7 1 g) 

-f^fr (2 2. 0kg) , 2, 5-^yn*T^tr>* 
(1931. 2 g . 5 . 3 6 m o 1 ) , Ti? h 
= hy/W (3 0 0 0 g) , hyr^y (44. 8mL, 
2 14. 6mmo 1 ) Srfll;^ KJ&SrHI*&Lfc 0 8 Ot: 



■eaoJB«#Lft3ftse>, r*y/i*:/?vu (8 8. ok 

g) £3j^i$lc®TL?Co T*y/i*:/^<D»Ti£* 
iChy/^y (179. 2mL. 8 5 9. 5mmol) 
*r«toLfc. 9l«it«8 0t:TAimKmi« l, 7-* 

(1 5. 8 4 7 kg), hyr^V (67 
2. OmL, 3. 21mol) £r*SDU $ b\CS Ot 
"CI 0«FlBJPjft«#«rttrt5^fclCJ:9. [9] 

raSJS&ft* [9' ] ) 
fco RlSfi^* [9* ] oflBg»Sr*ffiB*-r5rt«c 
J: 9 r^=yu«5R«a^* (fi^fr [9] ) £#f Co 
[0 2 7 8] &#mtt%<D2 5 0L<DRj£gtCfi3>«: 
[9] (10 0kg), ^/US^n-MMfV' (100 

kg) , (#2 kg. f&ftrtb^BL 

500SH, ^a-!7-K700SL) Srtta*, 

H#»*»«LT«*# [10] *mz 0 
[0 2 7 9] it«fff+l 0 L±y<y^/uyy^^\z^ fi 
^# [10] (3. 2kg) . »&#y*A (74. 1 
g) . N, N-^^Afl»T5K (3. 2L) £rtt& 
*^«Tl0 0t-C8WIBll«Ml»Lfc. AlffiM 
JETtrN, N-S^fvUMTS K*B*LfcflK h/W 

1] 

[0 2 8 0] 3t«ffft 1 0 Lir/^7^77^^lc. H 

^ [i i] (3k g ) , wmm (i 8 o o g , tt»{k 

¥SL *3 — 17-K5 0 0 SH, ^3- !7— K7 00S 
L) , ^ri/UV (1. 5L) Srtt^, a*ft«Tl3. 
0tt5. o«FB*Hft«#Lfco R*#J*»Bfc«fc!Jlfc 
sfeL/c^, 6««rWE**i-*ri:fcJ:D«^* [P 
6] $r#fc 0 

[0 2 8 1] 2 LEl£*»{c:»ag« 1 "e»b*Lfc«-fr* 
[P6] (1 300 g) , v^^ h^r^/^^/Ut Kp>>7 
V (58. 5mL) , (1 7. 3m 

L) , ^OfflS^l, 1, 3, 3-rh7^f;V 
-1, 3-^t-/u^5/D^>/iSft:Srtt»/y«. ft 

3 0m go lOOt:, 3. ShDumRf&Zittz^ 

(»^» [P 7] ) ^#fco #btt/cfi-& 

^oftw^sHtGPcae (^y^^^v^iL) d 

^ 2 7000, 4TfcofCo fi^fr 

Rl^X, M&WZkmfflzLXCuBT (18 8. 0 2 
g. 1. 3107mol) , 7th=hy;V (32 26 
mL) , T^y/V^y^/W (9396mL) , TP V/ls 
m^tV (1 3 0 6 OmL) . 7 ? V /l^SSt 2— ^ h 5/ 
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(9 7 7 8mL) . 2. 
^xfyl^ (7 8 6. 55 g). h!)7;y (187. 7 
6mL) , 1, 7-^-^^^V (6 4 5 2mL) SrlR 

^ : [12] } «:* 

[0 2 8 2] »at*ttl 0 L-fe^°7^77^^IC, * 
[12] (3.0kg), fti^^A (24. 

5 g ) v N, N-WfA|»r5 K (3D £tb& 
3k ^M«T1 OOtTM 0l*R|JnifR*#Lfc o JSDfR 

/l/3ivtf«3RLfc. h^xyCTg^i^ (KB rio 

*B£ft : *£^# [13]} «r#fc. 
[0 2 8 3] SMMfttl 0 L%&yy*=*\Z s 
[13] (3 kg) , W Ko^yut>f h (4 5 0 g, 
ftftft^SL *a-!7-K5 00SH, !7— K7 

OOSL) % (0. 6L) frfta*. Mfttt 

T130t"C5. 0«FM*P*«#Lfc. &B*T/U5«rit 

m£ft [P8] 
[0 2 8 4] 2 L^S^i:*!^^ [P8] (10 0 
Og) , ^ h^Wf^t KnV?y (2 9. 8m 
D , ayuhfflMTyi' (11- 7mL) , *5<fctf0« 
SAOl, 1, 3, 3-rh7^f^-l, 3 -v^tfn 

*), 5/ y A*** (#fi£# [P 

9] ) »6Hfc*a-&*«>»¥»»^*«tGP 
C«3t (XVX^l'l'&m 2 1 5 0 0, 

»*ttl. 3t$)ot #fi-&ff l^Sfc 9 
Hfc^^^y/^ScOgcS:^ NMRMIUD^ 
2. 3®-efoofco 

(®&#J7) W*Hlc*RSS:*t5»f 13 0 0 00 

7252 7*ice«o*«fe-c. m&&m^r>>immft 

^^Sg^ffi^yywSSrWi-S^y^-x/^ 
fi^ (S^# [P 1 0] ) «r»fc. S¥*MH-*ttl 

6 00 0. fi-&»l^afc9l-»A*tt^5FiScD^y 



(jtMiMi^i 3) aam--6-e»Mtfc«£# [p 

1-P3, P5. P7. P9] 100Wil/im^ 
±1 0 0 0 /2 m^TOtf -IrLT^ tf~-/WP S - 3 
0 0K (8i2 5~3 0^m, ^flSHt^gS) ft^Lfi* 
^tT^/US- 10 0 1 (tgl 00-1 30Mm, i 

»b*B) *i o«. BK«K*^>5rA (ees^cc 

R : S^/^>^A5J) 1 5 0^. MiWfcfrA'S/frA 
(t/y^2 5 A : 3)tLJl*y^>^A») 1 Ogfl. Stffc 
(^-n-8 20 (A^A® : 71KSft 

» io a, ptosis on nittkicef) . 

*ffcKlh#J /HS-7 6 5 (HALS) : 

$i x f^k'V2 13 : • ^^'>t^7^ • ^Sj&A' 

immt& 1 KE*) Srffl V^Tfi 2 mmfOv/- h*K«C 
ilU 2 3t:, 5 5%R. H. (lT3BF«Si$ 

it 0 &mm&m tmmvmm&t 1 k» 
Lfco **w«>*attofffli-ett, §ttttoft^*« 

v*A#fttttB*r*U O, A. xfcftSfcoftTIHK:* 
ft) *r*1-. 

(WWII 4- 16) m&m~6V#btl1t*&# 
[P7-P10] 1 0 OSHcttSl #imEU:l 0 0 0m 
mfilTOttf i LT** e^-/VS -10 0 1 OSt&l 
0 0 ~ 1 3 0 n m, ttflKb^S) $rl0^ PK^B^ 
/l/v^A (Slfe^CCR : &W;W>!>Ag) 15 0 
SPv IM^/^>^ (t/y^^2 5A:AI^ 
^>^AK) 10«, mit^?^ (^-f^^R-820 
(/U^yU^) :^M^®!) 10 *TM#J5 0& (« 
Stt*llC|E*) . ^^ry ttft^»J (7^^ny6 5 
OOWMfi) 2^, ^{bESlhSJ (-^/-/VLS-7 
6 5 (HALS) ^^213:^-^ 

^y-Y/uv-^ -^^^/uX©) £ia£ffi^L, /7^ 

3HPfCl«E^lfc*rff«Lfc. :©S^^2mraf 
©V-MtC*IU 2 5 5%R. H. tCT 3 0 
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mmwi 7) «3t«4-c»e>*Lfc«** 04] 10 

0 8K&81 /im£JLbl OOO^ra^T^HO 
^^-;PPS-300K (SS2 5^3 0|tm, Mffii 
ft¥B) 108, (figg^CCR: 

&*#a->*ass) i5os, sir«»*/^>*A 

yy^^2 5A: AI^>!>AR) 1 08, ^M^J5 

0 8 (asiisiicctt) , %im±m w-x&b- 

7 5 : ^^>-y^x-f • ^SJ^XB) 2 8£iS 

Itett (B-4 5 (1^#P4 

LO. lltt) £/Bt^T>£j2mmiPcOv'~- httfclftl 
U 2 3t, 5 5%R. H. KT 3 0 IB«fc«flfeS*fc 

i8-i9) s &0f i - e btitzm^ft 

[P6, P8] lOO^CKlMmWlOOO/im 
KT^8f t Lt**tr=-/I/P S - 3 0 0 K CBS 2 
5-3 0^ m , «?» 10 8, ^y^7^^«« 

(7xp^/UR9 7 4 : B*T^n>vHK) 2 08, «T 
2K93 08 OBSttSlfcie*) , K^KltSJ (>f/^ 
yy^lOlO: • x-<i/-r/Wx>r • ^^MX 

fc, &&mm (oiBe^i, 1, 

3, 3-fh^f^-l, S^W-fr^i/u^l/ 



> Xtf«fk«g«l (3, 
2mmf^'>-FW:iIl, 15 0ti:tlOO})^ 

^CDT/^^SO 1 . 8 0fg (*yHt) Kl, 
JSE«:&&K^*fi^frOT^^S<0 3 x l 0" 4 fS 
(*Mfc) ic, S!{b®@^J«:e^«^^i 5 0f& 

uimi) mssi3v»bMta&# [pa] 

U fig 1 m m£*± 1 0 0 0m mKT©tt^ *rffiv^4d» 

fee 

(Jt*«2) »3S«5t?»e>Hfcfi^* [P7]^ 
U tStS 1 m m£t± 1 0 0 0/2 mKT^tW-Srfl!^*** 

(Jt««3) 8a5§W6"C#t>tV^fi^ft [P9] 
L, 8Sl/i mSLk 1 0 0 0m mKT^tt^&fl!^*** 

fc. * Wfc»©^»R±*»*«r* 1 fc» 

[0 2 8 5] 
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-"Wfmm/mmy=m/im* n &&mm 

-1,2-*' 9/ J/xy 



[0 2 8 6] 



7oy — i^^)iBc# 

F^— 4J002 BB201 BC021 BC022 BC081 
BC091 BC111 BC121 BD171 
BE011 BF021 BG011 BG022 
BG041 BG051 BG061 BG071 
BG081 BG101 BH021 BJ001 
BL011 BL021 BQ001 CC032 
CK012 DA016 DE146 DJ046 
DL006 FA086 FA106 FD010 
FD012 FD016 FD020 FD040 
FD070 FD200 GHOO GJOO 
GLOO GNOO GQOO 
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